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<?ru�3�Azyp�tu{y����pB�#nqp3rut3n v�xB�#nq~�tu~�|3�	�sr�p�ns{=tu�#��{y�?ru���8�s��~���rutu{3�sn���x��I�#nqps��|#v � t �s� �
����� %

e-goverment ' ��~,~�z���zy~��u{o>A{�z�n���x��J;B|sr {y�#n {������������B��p�n zyp�tu{y|���n � � ~�r p�n� �sp,zyt#�3ru|szy{������Zru����p+~��s� ���h|������8ru���?�s��~��yrutu{3�sn���x��[�#nqps��|#v � t �3�������I��p�nsr�{y|
�s��~��yrutu{3�sn���{��,~�z�n �h~�nqtu~�� �[v�p���n ��� � �3{B�Zr�{J�#nqp��#���yru|�{J��p�n zyt#{y��p�tu��{y��� � �3{J�Zr#n �
p3�	�s�h��~��,ru���A>A{�z�n���x��J;J|3r {y�#n {�� ���s���s�Bzyt �Dr {y| v�p#� ��{y������~�r � pszy�Lru����� ~�r#n �
��x � t#~�|3�3p zy{y| zytups����p3r {�zy{�nqx3���s��~ � >Ap�pszy{3ru~�� � ����psr�poru��� � tu~�|3�3p�� �Zr�{�|s�
K}x���{y|��Dru���:K}|sr#n���x��8R tuxsru�s�D|szy{y�#~�n����3��{y|3�+������p3�#r#n���x+|�� r � tu�����O� ru�O� t#x �
����r�{y|L�3n�p��#n��yru��{y|���p�n�r��T� ~ ��p�tu��{#�h�T� r {y| � EQn�����t#n {�n����3��{�nh��n � p�|sru�}~�� �3p�n�=~����yn�zyx��[��psr �stur#n ���Br��T�=�htu���Zr �T� ���=pszy{y|����qp=~ �u~ nq�#n���~�|�� � �s{y|Qzytu{����Dz�n���{y�
��p�n�r�p ������p3�#r#n�� ��{�n ��{#�s{y�yn�� �5zytu{svy��x���psr�p�zy{y|�p3�#r#nq��~�r��Dz�� � {y|3��{�n {�t ��p#��n �
����{�� �  p��3v �#�s{#�3r�p��=|szy�����or�ponq�#nqp�� ru~�t#p��hp�tups�yru��t#n � r#n � �op�|sr �Lr��T�}E � > � ; ���p�n r#n � zytu{sru~�t#p�nq�sru�sru~���zy{y|�� � r {y|3��p3�3psz�ru����� �3��~=r�{4�����Zru����po�s��~��yrut#{#��n �
��x����#nqps��|#v � t �3������� �sU,tu{����#� � p���� � >A{����s� ru����p4� ru�st3� � ~�r�p�n)�Zr {����3�3{3��{r�{�|���~=6:��~��3��~�tu{  {#��n ���yn ��� -  {3��nw���yn����%;,�3{�n � r {y��R=�:�#n���p %

Open Sou-
rce Software ' ��p�n��Zr {3�h~��s~ n��Zru�3�B��ps���sru~�tu�={yt � �3�#�:���Jr��T�J|szy��tu~���n �T� �sru�3�pszy{sru~���~�����psr#n����sru~�t#��~$�u|szy�st � ru�����Qr��T�Qzy{#�yn r �T� ��p3���:�,��p�n�� ru�3� ~ �s� ��� |����
ru���J~ �3��� � tu�:�����,��p�n�~�z�n���{�n �#�T�s�qp��=r {y|��=��~+ru�L�u����{sr#n���xLp�tu�hx���p�nhr#n �=p�tu��� �
�#nq~�� |szy��tu~����q~�����~Lru���htux����4r�{y|0�#nqp��#n��yru��{y| � P=��{yzy{�nqx#� �3��~o��~�v ����� � �3p
� � {���{3�#r � ��{(p3�	�sz�ru|��u���L��{#��n ���yn���{��(��~Lru�3�5{3�3{���ps����p�N0{3�#r � ��{(>Ap��h~��qp�� �
;,�3{�n��yrux��B��p�nhU,p�t �s�����3�����O;,�	�sz�ru|��u���,6 ��p�tu��{#�h�T� %

Rapid Open Parallel
Application Development Model ' zy{�|�zyt#{y���#�q�u~ n�� r�{%���s� ru����p}ru�3�opszyp �tup�� ru�sru�=~�|�~���~$�#�qp��y�Zr�p3��~�tu�sru�sr�pB��p�n��#nqps��~�n r {y|�t ��n ���3ru�sr pQzy{y|Q~ � �3p�n�p3�3ps� ��p��w{
�3p}�3n�p3� � ru~�n � >Apopszy{sru~�� � ����psr�p�pszy��ru�3��z�n���{sr#n���x�~ ��p�tu��{3��xLr�{�|o��|��Zrux���p �r�{��4zy{�|�zytups�h��psr {�zy{�nqx3���s��~4� r�{`K}x���{`<[{y���up��4HJp3�s���T��~�� �3p�nOnq�#nqp�n r � t �:�
~ �#��p�tutu|3�#r#n�� � �
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>Ap�ru~���~�|3r p���p�~ � ��{y��n¢�htu�3�snqp%�5tups���up��qp�zytu�y{y�#{y��r��T��~�z�n � ru�s���T� ��p�nZnq�#nqp�� �
ru~�t#p�ru��� z�����tu{ ��{�t#n���x��L��p�n r��T� ru�3��~�z�n ��{�n �#�T�sn��T� � �h~�n ��psr ps� rux���~�n�zy{3�s���
ru~����3{3��{#��n�� ��� � ��p p3�3pszy�y��zyp��Zr {L��{y�����sr#n ru���B��p3������~�t#n �3x�� � �:x��+r {y|L���s� �
�htu{3�3{y|�p3�u��t �Dzy{�| � WO� ru�y��{�zyp�tupsru��tu{y�3�#r p�n � �:� ��p�n ��x���~�tupor�{y��~ � � zy{�|���#n ���u{y������p�n�~ ��p�tu��{3��x�ru~����3{3��{#��n��y�T�L��p�n �3{sr�{y�yn��T�L~�� �3p�nh���h~�r#n��y�:�Jzy~�t#n {yt#n �
��� � �3� �
H=pst#p3��ru�st3n �Zr#n�����zyp�t ���u~ n ����p�~�� �3p�nD��|��Zr � t#�s����zy{y|�zyp�tu{y|���n � � ~ n:���u����� �
��nqp �3n {������������Zru�3�=|�nw{�� � ru�����Qru�s�A� � p��Oru~����3{#��{3����p��,��p�nyru���Oz�����tu{ ��{yt#n���x��
~�z�nw�Zrux���������~op#�3r#n��3n�p�� r�{3��x���~oru�#�4nq�#n��Dr#n���x�zyp�tups�h�D��n ��x(�utup��Zru��t#nq�sru�sr�p �@]�up�n��#p3���:�u���,��tup���~�nw{���tupsr#�qp��h� ps�����s��{y~�z�n � �3��| ����p�tu��{y�3n {srux3r��T� �h� � ����~ n �
����zy��t �T����p�n¢pszy{sru~���~�����psr#n ��xs����psr ��t r#n ����� r��T��|szyp3����xs���T� ��{�n¢zyp3��n��:� � �
�3~��5��p�n:��~ zy{3��� � �%zy~�t#n�z�r �:��~�n � p#�sps�htu{3�snw�Zr#n�� � �4�#nqp��#n���p����q~��%��p�n8{�n �#~�zy~ �
tup���� � �3~��Bru�s��~�z�n���{�n �#�T�snqps� � � |szy{y�u{y� � � ��pszy{sru~���{y�3�L��~�t#n�� �op3zy��r�pL~���zy�y�#nqp
zy{y|=��p#� n �Zr {y�3�Bru�3�=~ ��p�tu��{3��xQ���s���htu{3�#�T�Bz�����tu{ ��{yt#n��y�T�Q��|��Zru�����sr��T� � �3p
~ �#p�nqtu~�r#n�� �o�u������{#��{�~����h~��qtu����p}��nqp}r {3�L~�|�tu�sru~�tu{ �u�����y��n { r {y� � p �
<[~(~�z���zy~��u{ ��~ �3rut#n���x����#n {�������������|3z ��tu�h{y|3� x��u�f� �szy{�nqp���|��Zrux���psr�p.zy{y|
|szy{y�Zru��t#� � {�|#�(r {#����tupsr#n����f�����hp3�sn �����.��p�nDzyp�t �s�����s��p(�3n�~�|s��{#���3�3{y|3�(ru�3�
~ �#|3zy��t � ru�����=r��T��zy{#�yn r �T� � � 6T�3p p3zy�}r�p ��|s� rux���p3r pQp�|sr � ~�� �3p�n�r�{ � Taxis -
net
� �szy{�|=p ��{yt �J�Zru�3�,�s��~���rutu{3�sn���x ��{yt#{#��{3��n���x�~ �u|szy��t � ru�s���Ar��T�Bzy{#�yn r �T�

ps��������p�n��Zru�3� �����hp3�3{yt � �3�#�:����r��T��Ko�s������n��T�}E n ��{#�s{y�yn��y�T��PJzy��tu~���n �T� �@1p3�	�sz�ru|��u�+r�{y|B��|��Zrux���psr�{y�
Taxis - net

p3�O��p�n �#~���� �3����~Dru�3�Azytu{��3��{y����~ �s�
�u~���p�~�r#�qp��§�htu����nq��{�zy{�nq~�� r�p�n)p3zy{sru~���~�����psr#n�� �5r�p%ru~���~�|sr�p��qp%r � ����~�tup5�htu�3�snqp �� 6T�sp �s����{(�����Zru����p5zy{y|�pszy{sru~���~�� zyt �Dr {sv�{y|s���qp0ru���}��~��#rut#n���x����#n {������������
�Zr {3�h~��s~ n:� r�{3��~�����|s���htu{3�sn ������r {y|(CX�utu����psr�{��%RQ{�n �#�T�sn��y�T��;J� ��p3�y� ��~��T�
% C � R � ; ' r {�{�zy{�� {5�y���:�Jvyt3� ����~�r�p�n�ps������p}��~J~ � � �yn �#� �
@ >A{yz�n ��x�;J|sr�{y�3n {������������ p��#nw{�zy{��w����~+r�p�ru~���~�|sr p��qp�� t#�#��n�p ��~[zy~�t#n {yt#nw��� � �3{
zy{y��{��Zru��r�{ zytu�3�ht#ps����p �sR=��~�n �h� � �3��� �B��p�n�zytu{y���3��~��sru�3��~I������p3�#r#n���� p�t#n ���
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�����hp#�s{yt � �3�#�:����r��T��{�n���{3�3{y�yn��y�T�}��p�n��3n {�n����sr#n��y�T�}|3zy��tu~���n��T��ru��� � U,p�tu� ���p�p�|sr � �I~�����~�r�ps����~���~�r�p�nD��xs��~�tup(��~ zy{3�����yn���tu��v�p#� ����r#n � �u|3�3psru�3ru�sru~��
zy{y|0ru���}zyp�t � � ~ n§r�{��#nqp��#���yru|�{�ps�����%��p�n){�nT|szy�#��{�n�zy~�� ���3���htu{3�3~��o��{yt � � �
~�z�n���{�n �3�T�s�qps� % p�����tu��psr�pJ�#���yru|�p���ru�s��~��#nqp���� � ��~�n �?� � p � ' �y�#� �3{3�#r�p��[��|�t#���:�Iv�p �tu�sru�sr�p}� ru�3� ~����Dru~�t#n���x}p3�3p��#nw{yt � �3�#�:��� �
@ >A{�z�n���xf;J|3r {y�#n {�� ���s��� �B��z��:��p�|3rux.~�� ��t � � ~�r�p�n[� � ����r��T��K}x����T����p�n
RQ{�n �3{sruxsr��T� � pszy{sru~���~ � � �3p3� pszy�%r {y|���������p#�3r#n ���3ru~�tu{y|�� � �T�#r p#�s{y��� {�t ��p �
�sn ����{y���,ru���B���s��� t#{#�s�s�J�u����{���tupsr#��p��B��p�n ��nqp�r�{}���3��{op�|sru�}��t#� �3~�r�p�nhp3�3ps� �
��p�� {��sp}~�����~�r�ps����~�|sru~���r#n � ~�|3��p�nqt#�q~��Qzy{y|�zyp�t � �h~�n�r�{5�#nqp��#���yru|�{���p�n�{�n�� � ~��
ru~����3{3��{#���q~��0�:� ru~��3p.p#�spuv�p3���yn � ru~��:��p�n:�sp�p3�#r p3zy~$� � �s��~ n:� r�{ftu�3��{ zy{y|
ru���O~�z�nwv �s�s��~ ny�J� � pQr ���u�Jzytups�����sr��T� � N0~[ru�Q�htux����=��p3r �s�����s�s�T�J�s��~��yrutu{ ��sn��y�T����|��Zru�����sr��T�L{�n¢E � > � ; � ��zy{ytu{y�3�}�sp �u�:��{y|3�opszy{3ru~���~�����psr#n���x���������Zr {5zytu�svy������poru��� � ����~�n ������z�����tu{ ���ytu�������	��~��3��� � t �:����� ��p�n���|s����~�r�{s�hxs�
r��T�Lzy{3�yn r �T�}�Zr�p}��{�n �	� �
@m�htux����}�s��~���rutu{3�sn��y�T�o��|��Zru�����sr��T����zy{�tu~����3p}~��sn ���h����~�n�ru�3� � � ��|st#�}��p�n
� �h��p�nqtu�=~��3��� � t �:���Br��T�+zy{#�yn r �T� ��ru�#�B�#nqp � �3�3~�nqpJ��p�nsr�p�|sru�s� t#{#�spB�3pJ{y�u�s��x �
��~ n3� ru�3�O|s��{�zy{�� �����Br�{y|J{yt ����psr�{��8ru���?���s�h�htu{3�3���I>A{�z�n���x��?;B|sr�{��#n {������������
��~Dru�3�+~ �s~�t ���Q��|�����~�r�{s� x+r�{y|��?�Zru�,�#nqps����t ���:���,��p�n3��x ���Ar��T�+p3zy{ � ����~��T� �>Ap�|sru�3�htu{3�3p��Z�5|�n {�� � ru�����5p�|3r �T��r��T����p�n �3{sr {y�yn��T��zyp�t � �h~�n ru���u|3�3psru�sru� �
r�p ����~������ ��psr p3��tup���xs�	� zytu{��T��������� ��p�n psz �3�#ru��������p�n ru�����sr��T����~ �3��{4r {
� ������p�r��T�}pst#��{y�#n {sruxsr��T�Lru��� �
E ����{�zy�y��ru��� zypst#{y����p���~�tu~�|3�3�sr#n���x���~�t ��p����qp���~ � �sp�nT�3n r ru�y���UBt �Dr�{3� �:�
zyp�tu{y|����qp�������p�n��Lp3�	�s��|���� ru���=~�z�n���tupsr�{��s��ps�Q��psr �s� r�p������B�Zr�{�|s�=SB{y��{y���
H=p#��� �T� �[7:~������s�3{y|���r��T�}zytu{sru~�tup�n {sruxsr��T�ozy{�|o� � r�{�|#�}��p�n�r��T��p3�#r#n���~�nq��~ �
�sn��y�T��zyt#{svy�������sr��T�(zy{y|.p3�#r#nq��~�r��Dz�� � {y|3��{�nIK}x���{�nIr��T��SB{y���T�����h~�r#n�� �
��~�ru�#�0|�nw{�� � ru�����4� � �T�0ru~����3{#��{3��n �T� � K}~��3ru~�tu{3� �:{.���h~��#nqp������y�	�:�(p3�	� �z�ru|��u��� �L|s��{�zy{�� �����L��p�n���z�n���{sr#n ��x}~ ��pst#��{#��x}~��3�y�Jzytu�sru|szy{y|L��|��Zrux���psr�{��
�s��~��yrutu{3�sn���x����#nqp3��|uv � t �3������� �sU,7IEQN0@ 
 6:;J< � �Azy{y| ��p � ru�st3� � ~�r�p�nO��~
6D��~��3��~�tu{  {3��n ���yn�����-  {3��n ���yn����(;,�3{�nw��r {y��R=�:�#n���p % 6 �  � -  � ; � R ' � >A{�����Zru����p0p�|3ru��ru��� �s��~���rutu{3�sn���x��%�#nqps��|#v � t �3������� zyp�t � �h~�n:ps��� �q�utu{y���(~�z�n �
��{�n �#�T����p(��~�r�p��u�0r�{�|0Koxs��{�|4��p�n)r��T� zy{3��n r �T�0��~o� ru�3�h{(ru�3�4~��s��{#���0��p�n
pszy{sru~���~�����psr#n���x ~ �u|szy��t � ru�s��� r {y|�� � ;Bzy�Lru�3� z���~�|�t ��� �3��~+Koxs��{�| � r�{o��� ��Zru����p��[��|��3v �s����~�n8�Zru�3��p#�spuv �3���yn ����|szy�st#~���n��T����p�nIr��T���#nq~�|3��{#���3�3��~��T�
zy{y|ozypst � �h~�n � 6Dz�n �ht#ps����psr#n�� ��p#�sp � � tu{3�#r p�n 

•

@ ~$�u~�nq�#����~�|s����r�{y|�zytu{����Dz�n���{y� � � ���Gru���0�szyp�t �u���0��p�n[~ ��p�tu��{#��x��
�3��~��yrutu{3�sn���{y�or�p��h|s�#tu{y��~��w{y| �

•

@
��|��Zru����psr#n���x=��psr�ps��tup���x��,��p�n�zypst#p3��{#��{y�3��������r��T� p�n ru�����sr��T�Qr��T�
zy{#�yn r �T� �

���
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•

@c~ �3��� � tu�:���Q��p�n�p3�3p3� � �:��� r�{y| �#n��yru|�ps��{y� ru��zy{y|�r�{�|�~�� ���Zr�{sru~OK}x �
��{y|}��~,� � ~��Qp3�3ps��{�n �#�:��~ n �Q��p�n��u~���r#�qpLru�szy{y| �

•

@ �szyp�t �u��z�� �3ps��p(p3�3ps��{�n �#�:��~��T�4��nqp(ru�3�0~����Dru~�t3n ��x(�#nqps�h~ ��t3n ���(r��T�
~�t ��p���n��T� r {y|oKoxs��{�| �

•

@
��~�n r {y|�t ���qpL�#n �#� ~������,��p�nh�#nqps�h~ ��t3n �����Jpst#� ~ ���T����nqpL~�|s��{3���sru~�tu��zytu� �
� v�ps��� �

� E=��{#� p���{�t �1� r�{y|��(zy{3�y� ru~��	�Qr�{e���s� ru����pf�3��~��yrutu{3�sn���x����#nqps��|#v � t �s�s���s�
zyp�t � �h~ n8~��3��{#���.zytu�y� v�p�����~ � ru~ ��~�ru����{yt ��x�p�n ru�����sr��T��~ � ru~%��~�ru�3��zyp �
tups��{3��{y�3�������%��p�n§~ �3��� � t �:���%��~ � � ��psr�p zy{y| {(K}x���{y�o��ps��~�� r p�nZ�3p4z ��tu~�n
pszy{ � ����~ n �L��~ ��� � ���5��~�r�p%��{�n �	� � N0~ �s����p����3��n�p%zypst#p3� �s��z�ru~�r�p�n �%�htu{ �
�3{sv��yt#p �3n�~��yzy~�t#p����:��� ru���+~�z�n���{�n �#�T�s�qp��=��~Oru|sz�n�� � � �sruxs��psr p ~ �#|3zy��t � ru�������
��p�n)�#� �3~�r p�n§�0�u|3�3psru�sru�sr�p%zytu�Dr�{sv�{y|s�y�qps����p�n)��|�����~�r {3�hx��}r {y|0zy{#�y� ru���Zru�
�#nqp����yt ���:���Lzy{3��n r#n ���T�o��p�n�pszy{ � �s��~��T� �
<[|3�3{�� � � {#�3r�p�� ~�z�n ������p�� �s~�r�p�nhz��:�Qr�{ z����st#{ ��{yt3n ���5�����Zru����p �sU,tu{����#� � p����
��|��3v �s�s��~ n+� r�{3��~�����|s��� t#{#��n �����
ru�s�.>A{�z�n���x��f;J|sr�{y�3n {������������fps�s������p�n
�Zru�3�(zy{�n {sr#n���x�p3�3p#v �#� �yn ���(zy{y|.�#� �3~�r�p�n8� r�{�tu�3��{fr�{y|�zy{3��� ru� � 6T��n ���h��~�n� � ���`ru��� ~ ��p�tu��{3��xs� r�{y|�ru�3�}p �3n {�z�n � r#��p ��p�n�ru�3�o�#nqp � �3�3~�nqp}r {y| ~�� ���Zr {sru~
K}x���{y|�zytu{��Jr�{3��zy{3�y� ru��zy{y|L~ �#|3zy��tu~�ru~�� � ;Bzy{3ru~���~��hp3�3ps�h��p�� {�~�t ��ps��~ � {���nqpru�3�o~�z�� ru~�|��u��p#�3r�ps�h�T�sn �Zr#n���x�� >A{�z�n���x���;J|3r {y�#n {�� ���s���s� ��p�n zy{�nw{3r#n���x��L~$�u| �
zy��t � ru�������Izy{#�yn r �T�J�Zru�,� � pB68|stu�Dzyp # ��xJzyt#p3����psr#n����sru�sr�p � E �sU,tu{����#� � p�����u~���� �3����~Lru�3�5z�n ��{sr#n���x0r�{y|0~ ��p�tu��{#��x0�Zr {(K}x���{�<[{y���up��}r {y|4S � H=p3�s���T�RQtuxsru���=pszy� r�{3�oEJ�yr �)v�t#n { r�{�| � ��� ( ��p�n���|3�3~��h� � ~�r�p�n���~=~�z�n ru|��h�qp �
@
zypst#{y����p�~�t ��p����qp pszy{sru~���~ � r�p�n pszy� � �#n���~ � �s��p�n�p � <?r {}�u~��sru~�tu{L��~ � �s��p�nw{~ �#~�r � � ~�r p�n��=�#n �s�#{y���=r {y|Q�#nqp��#n��yru��{y|Q�#nqp��htu{3�sn�� �Q��p�ny{�tu�3��{y�Or {y|=�s��~��yrutu{ �
�sn���{y� ~�z�nw� ~ nqtu~�� �}��p�n�r�{y|��3��~��yrutu{3�sn���{y� ~���zy{yt3� {y| �Zr#n �Q~�z�n �h~�nqtux���~ n � � ~ �u~�r � �
� ~�r�p�n �5��|��3v�{#��x ru��� 68|stu�Dzyp # ��x�� � 6D�#�:�����L�Zru���u���yn {y|�t ���qp5r��T� p3�3ps�h��p�� �
�T�o|szy{y�u{y���T�}zy{�|}��p�~ �snw���h�s��{y|3��ru���#nq~�� ���u|����}r {y|��3n�p��#n��yru��{y|�� ru�#� � �:x
r��T�L6:|�t �Dzyp����T�Lzy{#�yn r �T�L��p�nh� p�vy~���r#n �:��{y|3� ru�3�L~ �u|szy��t � ru����� r {y|�� ����� �3~ �
r�p�n ~���ru~ �3x���p3�3p���{yt ��� ru�#�o�s��~���rutu{3�sn���x5�#nqps��|#v � t �3����� %

e-goverment ' ��p�nru�3�J�s��~���rutu{3�sn���x �u����{���tupsr#��p %
e-democracy ' ��p�n�zyp�tu{�|s��n � � ~�r�p�ny� ��|��3vy{3��xr�{�|s� �Zru�3� p����u������ru��� n���p3�3{�zy{�� �������Qr��T��zy{3��n r �T�}��p�n��Zru�3��~ �s� ��� |����}ru�s�

��|�����~�r {3�hx��Lr {y|��o�Zr p%��{�n � � � <?r {�rut#� r�{���~ � �s��p�n {(��� �3~�r p�n¢zy~�t3n ��tup���x4ru�s�� t#~�|3�3p��}zy{y|4zytups����psr�{�zy{�nqx3���s��~}� r�{y|�� E � > � ; � ru����K}|sr#n ��xs��RQtuxsru���o� � ���� ~�t �Dru����p3r {#��{3��� �T� � >Ap5~�zy�y��~��3p��u��{%��~ � �s��p�n�p5p���{ytu{y�3� � r�{%���s� ru����p�s��~��yrutu{3�sn���x��?�#nqps��|#v � t �3������� �sUBtu{y���3� � p�� �A��p�n3��|s�h��~���t#nq� � �3pB�Zr {Jr � r�p�t r {
��~ � �s��p�nw{�zy~�t#n ��t ����{3�#r p�n��Lp�tu��n ru~���r�{3�sn���x���p�nhr�p v�p���n�� ��ru~�����n � �o�hp�tups�yru� �
t#n � r#n�� �or {y|����o��~���{y�u{3��{#���qpo��p�n�{�n�v�ps��n � � �=r {y|o��~ n r�{y|�t ���q~�� ��p3���:�Q��p�n�r�p
pszy{sru~�� � ����psr p ru����z�n ��{sr#n���x���~ ��p�tu��{3��x���r {y| � <?r�{�z � ��z�r�{���~ � �s��p�n {�zyp �tu{y|���n � � {3�#r p�n p3�3ps��|sr#n � ��{�n ��~ n r�{y|�t ���q~��Br {y|���|��Zrux���psr�{y�	��~ �3� �Zr�{ � �yr {Lr�p
��|���zy~�t �s����p3r p ��p�n�{�n�zytu{sr ����~�n �Q��nqp���~�����{#�3r#n ��x � tu~�|3�3p �

���
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� EJz��:�	��� r�pLr � ���or�{y| �+* {�|op�n��T�3p�����v�n {y�����hp3�sn���x�~�zyp3�	���Zr p���� �s�s��p��u~Bru�3�
�����Qr�{�| ��������{y|�� � ru��ny��x���~�t#p ��r {L�#nqp��#���yru|�{ ��{�n��s��~��yrutu{3�sn���{���|szy{3��{#��n � r � �
��p�n�{�n�~ ��p�tu��{3� � �[r�{y|��[ps����� � {�|#�B������p#�3r#n � �+r {Qrutu��zy{ � �:x��Ir�{y|=p3�u��tu�Dzy{y| �<?r�{%��~ � �3��p�n {%p�|sru��zyp�tu{y|���n � � {3�#r�p�n {�n ��~�r p#vy{3� � ��zy{y| � �h~�n ~�z�n � � tu~ n �oru~ �
���3{3��{3���qp���p�n�{�n�zytu{�����x���~ n �Azy{�| ��ps��{y�3�#r p�ny�3p�p#�3r#n���~�r��Dz�� ��{y|3� {�ny��tupsr#n ��{��
��{�tu~�� ����p�n){�n)zy{3�y� ru~�����p�n)��� �3{3�#r p�nT~��yru~ �s~�� ��p3�3p���{yt � � �Zr�{�zyp�tu~��s���3�%��p�n
�Zr {+zyp�tu�3�[r�{y|+�#nqps�3n ��ru�s{�|A�Zru�3�?�s��~���rutu{3�sn���xA�#nqps��|#v � t �3����� %

e-goverment ' �ru�3���s��~���rutu{3�sn���xo�u����{���tupsr#��p %
e-democracy ' ��p�n�r�{�~���~��3��~�tu{���{3��n ���yn���� �

����� � ��	�
���������������������� �!��"�#%$��

@ ~�n ��ps�h�D��x�r��T�4�s��~���rutu{3�sn��y�T�0|szy{3��{3��n �Zr �T�(�Zru�3�%��p3������~�t#n �3x � �:x0r�{y|
p3�u��t �Dzy{�|%��~L��|3�3�u|�p������4��~�ru�#�5p3�	�sz�ru|��u��r��T�5ru�s��~�z�n���{�n �#�T�sn��T� �#nqp���{yt �
���T�s{y|3�5�ynqp4��~�nqt ��� � �T���s��~ ���y�u�T� ����p�n �s{yt#{#��{3��n��T� �4zy{y|4��~�r p3����������{y|3�
r�{3�Lzyp�tup��u{y��nqps��� rutu��zy{ � �:xs� �
>A{��#nqp��#���yru|�{ %

internet ' ~ � �3p�n:�(��p�tu�3n ���Ir�{��Zr ps|�tu{��utu�y�yn:��p�n:�����3�u� ~����ru������~�� �s�����Lps����p3��x�� zy{y|5zytups����psr�{�zy{�n�~ � r�p�n ��~��yn�p � � p%~�zy{3�hx%��~ v�p���n����
� �#�:t#n ����p(ru�3��� r#n ���yn�p��qp���~�r�p���{�t ���u~��u{y� � �3�T� � ;,zy�.ru�3� �3zy{ ����p�|srux({�n
��~�� ���ytu{�n ru���+~�z�n���{�n �#�T�s�qp��J~�� �3p�n �Zru� ���s��~�t#n �3x ~�zy{s� x�� ��r#n {�nh��nq�u��tu�y�ut#{y��{�n
�Zru��v�nw{y����� p3�sn���x.~�zy{s�hx��?�u�s��p��ux��ut#ps� r#n���{��8zypst �3��{3�#ru~��5zytu{��T���������5r��T�
p3�#r�ps����ps� �T� �
>A{o�3n�p��#���yru|�{ ��p3� ��p�n � � ~ n ��� �s~�n ~�|�tu�sru~�t#p�� �#�:� ru�Lru�3�Qru~���~�|sr p��qp��u~���p�~�r#�qp��
� �h~ n���ps��t �onw�Zr�{�t#�qpozy{y| �u~�� n � �s~ n�pszy� r�{ �+, � , � <[|s�h��~���t3n�� � �3p 

•

>A{ �), � , zytups�h��psr {�zy{�nqx3���s��~4�.zyt �Dru�.���3�3�u~����.� � ����ru�s��~ ���T��n ���T�
�ht#ps�����T��p3�	����~���p5� r�{0U,p3�3~�z�n �Zrux��yn {4ru���LRQps��n ���yt �snqp%� r�{  {y� � ;+� �
r � ~���~��

(UCLA)
�#�Zr {,UBp3�3~�z�n � ru���y� {Jru���

Santa Barbara (UCSB)
�3�Zr�{

�)(
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6:tu~�|3�3�sr#n���� C �3�Zr#n r {y�sr�{y| r {y|%<?r �3�	��{yt �#r
(SRI)

��p�n �Zr {%UBp#�s~�z�n � rux �
�yn { ru�s�

Utah
�Zr�{

Salt Lake City.

•

>A{ �),<; �L��� �3~�r�p�n �ozyt �Dru� �u�����y��nqp�zyp�tu{y|����qp����}r {y|
Arpanet (Adva-

nced Research Projects Agency Network)
��p�n zytups����psr�{�zy{�n�~ � r�p�nh��nqp

zyt �Dru� ��{yt �5� �htux���� r�{y|
Telnet

��nqp ru�3��~ �op3zy{��Zr ����~��:� zytu�y� v�p����
��~J�3��~��yrutu{3�sn���{y��� |szy{3��{#��n � r � �

•

>A{ �+,<;	� ~�� ��p�n �sn � � {3�#r p�nyr�p
chat sessions

� {�n���| � �srux���~�nw�Izy{3�����T�Bzytu{��
���Dz��T�4�u�s��p��ux4��~o�#nqp���{yt#~�r#n�� �(������~��qp0��p�nT���htux���� r {y|

FTP (File
Transfer Protocol)

��n�p�ru�3�0��~�r p���{yt ����p�n:��~�r p����yt r��:���
(downloa-

ding)
p�tu�h~����T� �

•

>A{ �+,=*=, � ��n �3~T�A���s����� ���[ru�s�:nq� � p��Dr�{y|Azyp3�h�������yn {y|Bn �Zr {y�+x
W.W.W.%

World Wide Web ' �Zr {=6:|�t �Dzyp # ���Q6:t ��p��Zrux�t#nw{ CERN (Centre Eu-
ropean pour la Recherch Nucleaire)

ru��� 9 ~ �3~��s��� � <[~ p�|sru�5r { ��� ���~�� {Qp��#� � ~ n3�3pJ������~�n��T��~ �#�sr#ns{Qzyps�h���y���ynw{y�An �Zru���I�u~��,~�� �3p�n3r�{
Internetp3�����L�Lz�� � {3�}�#nqp��u~��#{y� � �3����x���~�tupL~ ��p�tu��{3��x}r�{�| �

•

>A{ �+,=, �=�#�s�ynw{y|�t ��~�� ru~[r {Q� � { zytu�Dru����{3�s��{L�#nqp3�3{y��x��[��p�nyzypst#{y|����qps���s�
r��T��z�����tu{ ��{yt#n��T��v�p���n � �y��~��3{�� r�{�|szy~�t ��~��q��~ �3{

(hypertext) �

•

>A{ �+,=, � �u����{y��n�~��sru�3��~ r { � � {1zytu�Dru����{3�s��{ ��~�r p���{yt ����|szy~�t ��~�nq� � �
�3{y|�x

HTTP (Hypertext Transfer Protocol)
��p�n��u���yn {�|stu�h~ � ru~,��p�n�{

zyt �Dr�{y� ~ �#|3zy��tu~�ru�sruxs� �#nqps�3n ��ru�s{�| %
Web Server ' �Zr#n ��@A�#�:� � �3~�� UB{ ���n ru~��q~�� �

•

>A{ �+,=, ���3n�p3� � ��~�r p�nZ� �:tu~ �3�5{ zytu�Dr�{y�Lz���{y�s���srux�� %
browser ' pszy�0r�{~�t ��p��Zrux�t#n {

CERN �

•

>A{ �+, , ( ~�����p#��� � {#�3r�p�nT�Zr {��#nqp��#���yru|�{���nqp�zyt �Dru� ��{yt �0�s��~���rutu{3�sn�� �
��psr�p��Zrux���psr�p ;J��~�t#n�� �3�sn��y�T�}��|�t#���:��~�r�p�nqtu~ n �T� �

;Bzy�Lr�{ �),=, ( � � �ht#n ��x���~�tup�r�p�zyt �s����p3r p � �h{y|3� ps�������u~ n���~A��~�� �s��{ v�p#� ��� �HQn �yn ���u~��=�3n ��ru|sps��{���ru��zy{�n�%
sites ' �h�3n ��ru|sps� � �=zy�s��~�� % portals ' ��p�n��s��~��yrut#{ ��sn�� �f��p3r p��Zrux���psr�p %

e-shops ' � ��p3�3p3�f�Zr ps�3n�ps� ��ru�3��~���� �3�snw���.r�{y|�� � >A{
�#nqp��#���yru|�{ � ��n �s~ ��{������3r#n?ru��� � �:x���~���psr {y����|�t#���T��zy{3��n r �T����~4{#����������tu{
r�{ ���y����{ � EQnIzy�s� � � � � �T��z�����tu{ ��{yt#n��T�.��p�nI~��3��� � t �:���s�4zy{y|��u���yn {y|�t �
��x3���s��p3� r�{���p3� n �Zr {y�3�4�y�qp0zyt �Dru�#� �#�:t#��zy�3��x�� �#�:��~��T� ��p�nTp������q�utu{����s�
~�z�n���{�n �3�T�s�qps� �
<[x���~�tup�r�{f�3n�p��#���yru|�{f�htu����nq��{�zy{�nq~ � r�p�n[pszy� �sr�{y��p.�#���T��r��T���3�yn���n��T����p�n
�3�s�T��r��T��~�z�n�z � �u�T�����yt ���:����� � <?ru�3��6D�����s�#p����������T�sp���~5r p��Zr {�n �h~�� �p5ru���

International Telecommunication Union (http://www.itu.int)
{�n

���



���������
	�� �� �
e �
���
����

<[�hxs��p � � � :@m~ � �sz����:���Lr {y|}�#nqp��#n��yru��{y|

���



���������
	�� �� �
e �
���
����

<[�hx���p � � � 8N0~�r p#vy{3��x}�htu���Zr �T�L�#nqp��#n��yru��{y|���~B6:�s�����upL��p�n�6:|�t �Dzy�

�htux��Zru~���r�{y|%�3n�p��#n��yru��{y|4p3� � tu�h{3�#r p�nZ��~ � � ; ~���p3r {y������t#nqp5r�{ � ��� � �u�s��p��ux
p3�	� � � � �����L��psr�{�� ��{y|�� {�n � ������zy~�t#��zy{y|o�htu����nq��{�zy{�nw{y�3�or�{��#nqp��#���yru|�{ �
@G�s��~��yrutu{3�sn���x ~�zy{s� x��Zp3����p�n � �h~�n¢�:�Qv�p���n���� ���u{3�3p5ru�3��ru~����s{#��{3���qp r�{y|
�#nqp��#n��yru��{y|J��p�nsr#n �[|szy{y�u{y� � �?zy{y| � �h{y|3�,�u���yn {�|stu�h�3��~ �s��n � p�|3ru� �s�u~��,zy~�t#n {yt#� �
� ~�r�p�n ���#�s{o�Zr {}�#nqp��#���yru|�{ � EQn p�����tu��psru~��,~�z�n���{�n �#�T����~�� ��r p ��n �3�sr � ru�s� � ������3p�� {�n ���s�h�htu{3�3{�n �3��~��yrutu{3�sn���{��¢|szy{3��{#��n � r � ����p�n {�n � � �u|sz��3~���� �s��~��yrut#{#��n �
� � ����|�����~�| � �Q��|#�#� � r {y|3�o�y��p ~�n����3�3p�tups���up��qp��Qru~����3{3��{#��n���x��L~ � � �yn��u���Q��p�n
~ ��p�tu��{#��x��}������p3�#r#n��y�T��ru~����3{3��{#��n��y�T� ��p�n �3{sr�{��yn �T� � ru�3� � �:x r�{y|%� � ��{y|
p3�u��t �Dzy{�| �
EQn#~�z�n���{�n �#�T�s�q~�� � �h{y|3�+~ �u~���nw��� ~��u���s��p3�#r#n�� ���3r�p+���3���htu{3�3p+ru�3��~ ���T�sn�� �+� � � �
rutup��J{�nO��tup���� � �

ADSL (Asymmetric Digital Subscriber Line)
��p�nOr p

�#���yru|�pL��n �3�srux��Jru�s��~ ���T����p��Brut#� ru���J��~ ��n ���
(3G)

zyt#{ �s�h{�|#�}ps���y��p}zy~�t#n ����� �
ru~�t#{�ru�#�%~�z�n ��{�n �#�T�s�qp0��p�nZru�3�5r�p��h�sru~�tu�4��~�r�p#v��wv�ps���%�u~��#{y� � �#�T� � Ko|s� ru| �� �:�o� ru�#�%� �:tup0��p��o�%zyp�tu{s�hx0r��T�%��t �������T�

ADSL
zy{y|0~�z�n rut � zy{y|3�%ru�3�

r�p��h�sru~�tu�o��p�n {�n���{3�3{y�yn����sru~�tu� ���3�3�u~����o��~=r {%�#nqp��#���yru|�{5��p3��|��Zr � tu����~J��� �
��p3�#r#n�� �J��|s�h��t#n r#n�� �=��~8r#n �[|3zy�3��{�n�zy~��O� �:tu~��Iru���?6:|�t �Dzyp # ��x�� � 6T�#�:�����	��~��#�
��x���~�t#p ~ � �3p�n��3n�p3� � ��nq��~������3�3{ � r�p���~�� �s��p�ps� r#n�� � � � �#rut#p5�u���yn {y|�t �h�T�#r�p��
������p3�#r#n�� �}~���zy�y�#nqpo� ru�#� zy~�tup�n r � t � �#n �s�#{y���}r {y|o�3n�p��#n��yru��{y| �
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EQnunq�#n��Dr#n�� � �8~�z�nw� ~ nqtux���~�n �Ip�� � ���:�T��~�r �[ru�3� �3�u�������?r�{y|,�#nqp��#n��yru��{y|Ozytu{y��z � �
������p3�J�3p�~�����~�r�ps����~�|sr�{y�3�Qr p�z���~�{#�s~��yrux���psr�p � � ����ru���+�3n�~�|�tu|�� � �3���,zy~���p �
ru~�nqps��x��Lps��{yt ����zy{y|5zytu{�� � � tu~�n � >A{4�s��~���rutu{3�sn�����~���zy�yt#nw{ (E-commerce)~�� �3p�n � �3p��Opszy� r�{y|��Az�� � {#�=p3�3psz�ru|������y��~��3{y|��[�y�����u{y|��Ozy{y|�p ��{yt � ru�#�Jzytu{ �
v�{#��x���zytu{��T�������B��p�nsz��D�������Jps�hp3���T�,��p�n�|3zy��tu~���n��T� � U,{3��� � �[~�z�n �h~�nqtux���~ n ��Zru�3��zytu{���z �3��~�nqp�r�{y|��0ps|srux.psz � ru|��hp#� ���s����~��0pszy{3ru~���{y�3����x���~�tup�zyp�t � �
�u~ n ����p�zytu{y���y�q���s��� � � �h{3�#r ps����~��h~��u���3�3~ n ������p3�#r#n�� �0r�p�{�n���{3�3{��yn � �(r�{y|��
��~�� � ��� �
<[�������T�3pf��~4r�{�|s�

Shaw
��p�n

Strader
% �),=,<; ' �3>A{��s��~��yrutu{3�sn�����~���zy�yt3n {~�� �3p�nO�ynqp ���3���htu{3�3� ~�z�n �h~�nqtu����psr#n���x`��~���{y�u{3��{#���qp zy{�|1pszy~�|3���3�3~�r�p�n[�Zru�3�

p3�	�s�h��� r��T��{ytu�hp3�snw�����T� �=r��T�f~���zy��t �T�f��p�nAr��T�.zy~���psr �T���3p ��~ n��:��{y|3�
r�{ ���y� r�{y����p�n zyp�t �s�����3��p��3p�p�|��ux���{y|3�oru�3�ozy{�nq�sru�sr�p�r��T� zytu{$#©�3�#r��T����p�n
r��T� |3zy��tu~���n��T�ops�s���o��p�n�ru�3�}r ps�h�sru�sr�p���p�n�ru�#�}zyp�t ���u{����or {y|���� � E��ytu{y�
�s�s��~��yrutu{3�sn���� ~���zy�yt#n { ���htu����nq��{�zy{�n�~ � r�p�n?��nqp��sp�|szy{y�u�s���:��~�nI��|3�3ps����p3� � �
��p�n¢��~�r�p#v�� v�p�������|�t#nq�sru�3r p���zytu{$#©�3�#r��T�%��~Qru�5�htux������s��~��yrut#{#��n ���T�5� � ���T�
��p�n:��|#�sx#���:��zypst#p3ru��tu~ � r�p�nD�3n�p�� �:t#n �����y�%r {y|��s��~��yrut#{#��n ��{y��~�z�n �h~�nqtu~�� � %

e-
business ' p3zy� r { �s��~���rutu{3�sn����5~���zy�yt3n { % e-commerce ' �
��£/��¡10 � ª�¥)¨ ¡ � � $ ¨�����¨� ��!w¥ ��!w¥§�T¨ �"!°� �!��¥§¨ ¡ �60 ��� 5 3s¥ ¥§ªD¨©� $ ª§¯
¦ ��¥ $ ���¢¨°ªT� !�� � 0��T¨ � ��¥§ª��80�ª 5¢£/��¡ 0 � ª�¥)¨°¡ ����� $ �T� ¨ ª �¢£¢£§¬�� $ � #¡10 ��!w¥/� 0��)¨ ��� �"!°� �IªT� �I¤ � $ ¨�� ��¨� 5/�8�%0 ¨ ¡ � 0 5�0��)± $ ª§¯ �8� 5/�[¨ #�8ª $ ªT¨���! 5¢£/��¡10 � ª�¥)¨ ¡?¬ � 3 �I� $ � ª ¡ ��¨�� 3s¥§ª§¯ ¥§� � $ ¨ 0�« � ��¨�095 ¥
�¢¥ �)¦�¨¬)���=�6 � 5 095§±�� $ ¨�����¨©� 5/�I��0 ¨ ¡:¤§±�¦�� �/�80 5§� ¨�� 0 5�0��)±
	%- ¯4� #2T¬Z£¢£/��¨ �8095 24��£�0 !� �15 0� ¥ ¯ �A¨��80 ¬/����¥  ¥ � $ ¨�����¨�95/�I��0¢¨°¡�� ¥
$ � �Z¡10 ¨ ¡� ¥:®"095 ¥�� $ ª 0 ��£/��� �8�%0 ¨ ¡ � 06���95��:¯ ¥/���9�+���"! �b¡?�T¨ � $ ¨ #¡?ªD¨ ¥  ¥�!°����� 0�ª ¯D± $ ��£§¬�06��± ® 0�ª§¯T± $ � ª�� 5�� � ¯/0 3�± ®"0 ¨°± �:¯ ¥/��� #�+��� �4� ��¥/��± � 0��)¨�6��!���±.¡[�)¨ 0�ª ¡[� ¬%0�ª)±�	
>A{%�s��~��yrut#{#��n ��� ~���zy��t#n { pszy{sru~���~ � r�p�n�p3zy� � �#n�v�p���n�� � � ��psru�3��{yt3��~�� %©RQ{y|�t �
��nqp#�3r �3���s�	� � ��� � '�� ��� p3�	�s��{#��p���~,r {y|��Q��|3�3ps����ps�����y��~ �s{y|�� 

• B2C - Business to Consumer
%T6Dz�n �h~��qtu�����ozytu{y��RQpsr�p3�3ps���Drux '

• B2B - Business to Business
%©6Dz�n �h~ ��t#�s���}zytu{y��6Dz�n �h~��qtu����� '

• B2G - Business to Goverment
%©6Dz�n �h~ ��t#�s���}zytu{y��RQ|#v � t �3����� '

• C2C - Consumer to Consumer
%©RQpsr�p3�3ps���Druxs�Jzyt#{y�QRQpsr�p3�3ps���Drux '

• C2G - Consumer to Goverment
% RQpsr p#�sp3���Drux�� �:UB{#�y� ru���Jzytu{y�JRQ| �

v � t �3����� '
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• G2G - Goverment to Goverment
%©RQ|#v � t �3������zyt#{y�QRQ|#v � t �s�s��� '

EQn��s��~��yrut#{#��n � � �[��|3�3ps����ps� � �?��~�r p��u�Br��T�,~�z�n �h~�nqtux���~��T�
B2B

~ � �sp�ns{�n�z�� � {3�
�#nqp��u~��#{y� � �3~�� ��p�n p3�3~�z�ru|s�h� � �3~�����~Q{3�����y����tu{%r {5���y����{%��p�n�� ru�3�o6D�������up
��p�n�zy~�t#n���p��3v �#�s{y|3�o~��yru�y��r��T� �s�����T� � �3p ��~�� �s��{5�#�h��{4� t#�s��psr {y{�n���{3�3{y�yn �
�y�T�}��|3�3ps����p3�h�T� � ��~ ��ps��p��w{y|}��p�n�~ �u{yz���nw����{y� �

����� � ���!��� 	�"���� ��$ i � � ����� ��	 � �����

� 6T�sps�Opszy� r�{y|��8v�ps��n ���3ru~�tu{y|��[zy|s���T�3~��?r�{�|=�3��~��yrutu{3�sn���{y�Q~�z�n �h~�nqtu~ � �=~�� �3p�n��
�s��~��yrutu{3�sn���x5�3n�ps��|#v � t �3����� � @��s��~��yrut#{#��n ��x5�#nqp3��|uv � t �3����� %

e-goverment 'p3�3p�� � tu~�r p�n���~ �sn�� ��� ru�o�htux����}r��T�L� � �T�}ru~����3{#��{3��n �T� � ru���=z�����tu{ ��{yt#n���x��
��p�n§r��T� ru�s��~�z�n���{�n �3�T�sn��T�0pszy��r {(��t �sr�{���zyt#{y� r�{3� zy{3��� ru�4��nqp0ru�3�4~�|s��{ �
���sru~�tu�L��p�n�p3zy{sru~���~�����psr#n����sru~�tu�}�3n�~��yzy~�t#p����:���}r��T� �s��|3�3ps�s��ps�h�T� ��r�{y|o��~
p�|sru�#� �
<?r�{3��zyp�tupsz �#�3� ��~ �sn�����{yt#nw����� ru�����s��~��yrutu{3�sn���x��}�3n�ps��|#v � t �3������� �¢{0�ytu{y�
�s��|3�3ps����ps� � � ��~�� �3p�n zy{#��|���x���p3�#r�{�� � K}~�� zy~�t#n {yt3� � ~�r�p�n¢� ru�3�o�y��p�����n���x � � �
�3{�nqp+r��T�A{�n���{3�3{y�yn��y�T�,��|#�sp3����ps�h�T�[ps�����O~�zy~���ru~�� �3~�r p�nu��~T{�zy{�nqp��uxszy{sru~:��{yt �
��xLp���� ���#tu{y�����J~�z�n���{�n �#�T�s�qp��	��~ �u|szy��t � ru�s���s�,��p�n�p3�#r p3����ps��xs�,z�����tu{ ��{�t#n��T�
��~�psz��Dru~�tu{ �Zru�s�h{�ru�#�f~ ��� ���h|����fr��T� �u����{���tupsr#n ���T����~ n r�{y|�t ��n��T� � >A{
pszy�y��zyp�����pJzy{y|�ps��{#��{y|3��~ ����pszy� r�{���� � �#nw{�ru���A68|stu�Dzyp # ��x��A6:z�n rutu{�zyx��,��nqp
r�{5t#�#��{5ru��� �s��~���rutu{3�sn���x����#nqps��|#v � t �s�s���s���Zr {5� � ����{#�}ru���Q68|stu�Dzy�s� ~�� �3p�n
�hp�tups�yru��t#n �Zr#n���� 
��EQn ru~����s{#��{3���q~��Dr#n �Dz�����tu{ ��{yt#n���x��D��p�n r��T�[~�z�n ��{�n �#�T�sn��T�

(ICT-Information
and Communication technologies)

��zy{�tu{y�3�L�3p |3zy{�vy{��#� xs��{y|3��r {y|�� �#nqp �
�h~�nqt#n � r � � r�{�| �#�s��{���� {y|�r {y� � p zytu{���~�nq� � �3{�| �3p�p#�3ru~�zy~ � � �s��{y|3����~Qzy{#��� � �
zytu{�����x���~ n � � U,p�tu�3��pLp�|3r � �u~���zyt � zy~�n��3pL�u{���~���v�p�tu�sru�sr�p ��~+p�|sr � �,��p3��p�| �r � ��r#n ��ru~����3{3��{#��n�� � ����p�n �3{sr {y�y�q~�� � ;,�#r#� � ~�r�p0{�n§� � ~���ru~����3{3��{#���q~�� zyt � zy~�n�3pQ��|#�s�u|�ps� r�{y�3�J��~?{�t ��p#�3�Dr#n � � �+��~�r�p#v�{#� � �O��p�n�� � ~��A�#~ �#nq�sru�sru~��[zytu{���~�nq� � �
�3{y|��3pov�~���r#n��T��{y�3�o{�n�zyp�tu~�� ����~ �3~�� �#�s������nq~�� |3zy��tu~����q~��	��{�n �#�s��{y��tupsr#n�� � �
�#nqp��#n���p����q~�����p�nD{�nD�u����{���tupsr#n�� � ����~ n r�{�|stu���q~�� � ;B|sru��~ � �3p�nD���3��~��yrutu{3�sn���x�#nqps��|#v � t �3����� � ���

²�	 . 	 �
eEurope

E�~�|�tu�sru~�tu{y� �#�s������n {y� r�{�� � p�� p�����~ � � �3p�zy{#����������p3�#r#n����5tu�3��{ �Zru�3�}�#nqp �
���yt ���:���}r��T�}��{�n �#�T�sn������M{�n���{3�3{��yn ���T��zyt#{3ru�sz��T�o��~={3�����y����tu��ru�#�}6:|�t ���
�
Commission of the european communities, The Role of eGoverment for Europe’s Future,

26.9.2003, Brussels
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zyp # ��x � 6D�#�:���}~��sn ���h��{3�#r�p��Jr�{ov�n {sr#n����5~�z���zy~��u{ r��T��zy{#�yn r �T� ���#nqps� ��ps�y� � {#� �
r�p��Lru�3����{�n �#�T�sn���x0��|3�3{s�hx%��p�nZ|szy{y� ru��t#� � {3�#r�p��Lru�5��~ n r�{y|�t ���qp0�yn�p��}p3�#r p �
�h�T�sn � r#n ��xs��ps�h{�t ���=zytu{y�Q� ��~���{y� r�{y|}zy{#�y� ru� �
<[�������T�3pL��~,ru�3� 6:|�t �Dzyp # ��x}6:z�n rutu{�zyx����L�s��~��yrutu{3�sn���xo�#nqp3��|uv � t �3����� zyt � �
zy~�nu�3p � �h~�nw�8�:�I�Zrutupsru�s��n ���=�Zru�s� {Jru�,��~����:���+r��T�+~���zy{��#���T�+��n�p,ru�3�A~����Dru~ �
t#n���x}ps��{yt ����p�n�ru�#��~ �s�w���h|s����ru���B��n �3�sr#n����sru�sr�p��=�Zru�3��6:|�t �Dzy��zyp�t �s�����s��p
��~,ru�#��pszy{3ru~���~�����psr#n���x�~ ��pst#��{#��xLr��T� ~ ���sn��y�T� zy{3�yn r#n��y�T�L��p�nhru�3��zy~�t#n ��~ �
tu~ n�ps��x�xLr�{yz�n ��x�p3�	�sz�ru|��u� �
<?r#n � � � ��p�n � ( N0p�t r#� {y| r {y| � �����o� ru�#�  n ����p#v��3�3p�����p3��{yt3� �Zru�s��~Qpszy�5r {
6:|�t �Dzyp # ����<[|s�3v�{y�s�yn { � �3p��8� � {��O�Zrutupsru�s��n ���y�[�Zru�s� {��I��nqpJru�3�,6:|�t �Dzyp # ��x
� 6T�3�:��� T� ~ �s� ��� |���� ru���+pszyp����h�#���������Or��T�Q{�n���{3�3{��yn ���T����~�r�p�tutu|3���y� ��~��T�
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� @,��~��yrutu{3�sn�� � � |szy��tu~����q~��Q���3���������
� @,��~��yrutu{3�sn�� � � |szy��tu~����q~��Q|s�h~ �qps�
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K�n�p��u~��u{y� � �3���3n �3��~���� ~�|�tu| � �T�sn���x�� |3zy{��u{y��x�����~=p#�3r�ps�h�T�sn �Zr#n�� � � r#n �
� � �
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;J� ��p3��xL|szy{y�u{���x}z�����tu{ ��{�t#n��T�

EQn����3���htu{3�3~��O�#n��yru|�p3� � �O�u�����y��nq~��O|3zy��tu~����q~��?zy~�t3n ��p��3v �3�3{y|3�Brut#~�n �Iv�p���n�� � �
�ut ����~ n ��)p ' ru�#�B�3��~��yrutu{3�sn���xQ�#nqps��|#v � t �s�s��� �3v ' ru�#�J�s��~��yrutu{3�sn���xQ���3�������,��p�n� ' ru�3�L�s��~��yrutu{3�sn���x�|3��~ ��p �
@m�s��~��yrut#{#��n ��xo�#nqps��|#v � t �3�����}zy~�t#n���p��3v �3�3~ n 
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K�n�ps��~�n r�{y|�t ��n����sru�sr�p �@l�#nqps��~�n r {y|�t ��n ���3ru�sr p5p#�sp � � tu~�r�p�n��Zru�3�}p3zy{sru~���~�����psr#n���xo~�z�n ��{�n �#�T�s�qp
��p�n¢��|3�3~�tu�hp����qp�r��T����|�� ru�s���sr��T�o��p�n¢|szy��tu~���n��T�5��~�r p �#��r�{y|�� � � 6T�3p
��|������T�3��� � �s{Lzytu�sru|szy{o�#nqps��~�n r {y|�t ��n ���3ru�sr ps� ~�z�n rut � zy~�n ru�3� |szy{y� rux�t#n �
�u�+zyp�tu{s�hx��?|szy��tu~���n��T�,�s��~��yrutu{3�sn���x��[�#nqps��|#v � t �3�������I��nqpBr�{�|s�?zy{3�y� ru~��
��p�nyr#n �J~�z�n �h~�nqtux���~�nw�Bps�����Q��p�n�ru�3� ���s�h�y�yn ����r��T� ��|��Zru�����sr��T�Jr�{�| ~�| �
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K�n�ps��{3��n�� � � �u�����y��n�~��Q|szy��tu~����q~�� �EQn �u�����y��nq~���|szy��tu~����q~�� zyp�t � � {3�#r p�n ��~ �3��{y|�����p�n��5�#|#�sp3ru�sru�sr�p�zytu� �
� v�ps���s�4�u~ ��pszy{��y��~��q~�nO��p3� � �3p�zy{3�y� ru���Azy{3��� zy~�t#n �����sru~�tu{1r�p �sr�{y��p
~�nq�#n��y�T�}�u|3�3psr�{sruxsr��T����p�n�r {y|��Q�s�yn � n �:� � �3{y|�� �

<[�������T�3p+��~§ru�3� � tu~�|#�spOzy{y|Azyt#p3����psr�{yzy{��w����~D{
Dr. Stephen Coleman � �+, ���~ � � 6T���sn�� � �o;,�#r#n�zytu{y���Dzy~ �q~�� ��p�n ; �0K}x���{y|��o� ru�#�%6:|�t �Dzy�0�#nqpsz�n �Zr ������s��~ �sr#nT{�nDK}x���{�n)��p�nTr p�RQ{�n �3{sv�{y�s�ynqp(zy{y|(�htu����nq��{�zy{�n {��#�(zy~�t#n �����sru~�tu{

r�{.�#nqp��#���yru|�{(v�t#�w����{3�#r�p�nD��~ozy~�t#n {s� � �%��zy{y|�|3z ��tu�h{y|3�(��|3�3� � ��~�n ��| ���s���T�
r�p��h|sruxsr��T����p�nO��~�� �3�����0���:t#�3r#n����sru�sr�p�� %

Broadband ' ��~0pszy{3r � ��~�����p.��htux�����r�{y|��#nqp��#n��yru��{y|��3p ~�� �3p�n�zy~�t#n �����sru~�tu{%�3n�p��u~��u{y� � �3� � >A{%��� � �#n { Eu-
rope 2005

pszy{y����{yzy~��D��~�p�|3ru��p3��t#nwv��:�� <?ru�3� zy~�tup�n r � tu�l~ � �sz����:���0r�{�|
�#nqp��#n�����{y|���p�nDr��T�(~ ��p�tu��{#�h�T�(r�{�|��Zru�3�(6:|�t �Dzyp # ��x � 6D�#�:������~�ru�3�(�u� �
�yn {y|�t ���qp ��psr �s�s���s���T��|szy{y�#{y���T�}��psr�pszy{3��~����T�#r�p�����~=ps|sru� r�{3�}rutu�yzy{�ru�s�
p3�sn ���sru�sru~��Jzy{�|o|sz ��tu�h{y|3�L��xs��~�tup �
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@m���h~��#�qps���L��p�n��op#� �3z�ru|��u� � t �h�T�}�s��~��yrutu{3�sn���x�� �3n�ps��|#v � t �3�������Q~�� �3p�n��y�qp
zy{3��|����3�u� ~�ru� �3n�p��#n���p����qp ��psr � ru�3� {�zy{��qpL{Lzy{3��� ru�s�,r#� � ~�r�p�n �Zr {}~�z�����~��#rutu{ �RQ��t#n {�� � ru�3�h{y� ~�� �3p�n)�4��ps���sru~�tu�4~$�u|szy��t � ru����� r�{y|4zy{#�y� ru����p�n)�%v�~���r#�����
���(ru���5zyt#�y� v�p������%��~5�u�����y��nw{y|�� ��{�tu~�� � ��p�n8{�t ��p#��n ����{y��� � @ ~ �s� ��� |����
r��T��|szy{y�u{y���T� z�����tu{ ��{yt#n���x��=�u~�� pszy{sru~���~�� p�|sr�{y����{�zy� p3����� � � ��{o��nqp ru�3�
~�z�� ru~�|��u�}r {y|o� ru�3�h{y| � @ � �#�3{�nqp��

one-stop-shop
���Br��T�}~���zy{yt3n ���T�o~�z�n �h~�n �

tux���~��T��zyt � zy~�n:�3p�~ ��p�tu��� � ~�r p�n:��psr � p3�3ps��{3���qp���p�nI�Zr#n �4�#n��yru|�p3� � �%zy�s��~��
r��T�1�#�s������n��T�f{�t ��p#��n �����T� � <[~�p�|sr � ��{ zy{#�y� ru��� � �h~�n+ru�3�f�#|#�sp3ru�sru�sr�p
zytu�y�hvyp���������~ � �3p����3�3{#��{�|szy��tu~���n��T�4� �:t#� ���3p0� �#�:t#� � ~�n)r {�ru��x���p0x4r {
~�z���zy~��u{5�#n {�������������p3zy� r { {yzy{�� {5��� �3~�r p�n��o�3n�~��yzy~�t#p����:��� � H=p�tups�yru��t#n � r#n ���
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zyp�t ���u~�n �h��pJ�s��n��s��~��yrutu{3�sn��y�T�Jp3����� ��|���n��y�T�
one-stop e-gov shops

��nqpBru�3�
� �:tupo��p��=pszy{sru~���{y�3��r�poR � �#rutupo6 �u|szy��t � ru�������JU,{3�yn r �T� �
UBpst �3�����s��p}�}���h~��3��p����ozyt � zy~ nh�3po��� �s~�r�p�n���~ ���u{3�3p}ru�}��|#� � t ��~�nqpor��T� ��{ �
t � �T�O� r�{s�h~���{3�#r�p��8� ru�3�[{y��ps��xO��p�n3pszytu�y����{yz�ru�+p3�#r�ps����ps�hx+�Zr�{�n �h~����T�+p3�	� �
��~���p%�Zr#n �o|3zy��tu~����q~��L��nqp%ru�3�5z���x�tu�%�s��~��yrutu{3�sn���x0~ �#|3zy��t � ru������r��T�5zy{3��n �
r �T� � 6:zy{y� � �#�:�	� ��n�p � �3��~ |3zy��tu~����qp�pszyp�n ru~ � r�p�n �y�qp p�tu��n���x ��psr�ps��tup���x���p�n��~�� � ru�}ru��� ps�����3��~�z����#tup������Q��~ �s����~��Q|szy��tu~����q~��Q��p�n ��{yt#~�� ����~Jr�{�|s� {�zy{�� �
{y|��?��|3�3ps�s��������~�r�p�n��u~ �#��zyp�t �s�����3��pA~ � �3p�n3p3�3ps�h��p��qp,�,~ �up�� � �s��nw���+p3�3{�nw��rux��
p�tu��n ru~���r�{3�sn���x��=zy{y|�~�z�n rut � zy~ nhru�3����~�����{3�#r#n���x����3�3�u~�������~A� � ~��B|szy��tu~����q~�� �
@ pst ��t �Drux0���h~��#�qp���� %

modular design ' ~ ��p�tu��{3�h�T� ��p�nT��~�n ��ps�h�D��x0ru~ ����3{3��{3��n��T�%r�{y|5�#nqp��#n��yru��{y|4~�z�n rut � zy{y|3��~�|�~��yn��#�qp���p�nZ�u|3�3psru�sru�sru~�� ~��s��{3�����
zytu{y��pst#��{#��x��+��~?� � pQzyt#�3ru|szyp���p�n�pszyp�n rux���~ n �A�u���yn {y|�t �h�T�#r p��,p3�	� zy~�t#��z�r����
���Or pAp3�3ps�h��p���p

modules
� �:t#� �8rutu{�zy{�zy{��w�����,r�{y|,��|3�3�#��{y|+r��T�O~ ��pst#��{#�h�T� �RQpsr ��ru�����h~��#�qps����x zytu{y��x3��~ nqp�~��3�y� � t ��{y|��s��~��yrut#{#��n ��xs���#nqps��|#v � t �s�s���s�

�u~��L��p}zyt � zy~�n��3p�zypst#puvy� � zy~�r�p�n�r {%EJ�yn����%RQ�y� r�{y� R=rux������ %
TCO - Total

Cost of Ownership ' r�{y|�z�����tu{ ��{�t#n���{y����|��Zrux���psr�{y� � >A{����y�Zr {y�Bp3zy�y�yru� ������B~ �3�y�Bz�����tu{ ��{yt#n���{y�}��|s� rux���p3r {y�B�u~ ����zy{�tu~����3pL~ � �3p�n�r {o���3�3{o��t#n rux�t#n {
��nqp�ru�3��zytu{���x#� ~�nqp�r {y| � 9 nqp.ru�3��~��h��psr ���Zr ps���(r�{y|���|�� ruxs��psr {y�5zyt � zy~�n
�3p���|3�3|szy{#��{3��nw�Zr�{��#��ru�y��{�r�{����y�Zr {y���htux������Q����{���p�n�r {����y� r�{y� ��|3�#rux �
tu��������zy{y|5��|3�3x3���:� ~�� �3p�n ��~���ps���3ru~�tup�pszy� p�|sru�%ru����p�tu��n���x��Lpszy���yru������� �RQ�y� ru��~��yzyp��q�u~�|������	� p3�	�sz�ru|��u���	��|szy{y�Zrux�t#n��u���,��p�nhp�� � �s��~�nqp��+��p#���:�+��p�nh�
�u|3�3psru�sru�sr�pJpszy{���psr ���Zr�p������[��~8zy~�t#��z�r��:���Q~�� ��ps��� � �3���8��~ n r�{y|�t ���qp��AxJzytu{ �
vy���s���sr��T� |s�yn ��{y�}��p�n�p3z��D��~ n�p��Q�#~��u{y� � �#�T� ��zyt � zy~�n�~�z�� �����B�3po��ps�3v �3�3{3�#r p�n
|szy����� � 68� �3p�n�~�z�� �����Q���s��p3�#r#n����o�3p}~$�u~�r � � {3�#r p�n��#��{�n�{�n�~��3ps����ps�yr#n���{���rutu� �zy{�n�zytu�y� v�p������ � >Ap�|sru�s� t#{#�sp�~ � �sp�n�~�z�n r ps�yr#n���xop3�	�s�h���L�sp}~ �up�� ��ps��� � ~�r�p�n��zytu�y�hvyp����0r��T� zy{#�yn r �T�(�Zr {������Zru����p � ( �:t#~�� ru�3�4��� � tup�� ; �s� � tu~���ru�3�
~�v��u{����s�#p ��p��#n �s��{�zyp ��~Jps� � �s��~�nqp���p�n�nq�#n��Dr#n����sru�sr�p �u~��u{�� � �#�T� �
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@m~��3��� � t �:����r {y|}zy{3�y� ru����p�n�{�~�zy{�n���{��u{y���sr#n����y���#n �s��{3��{y� pszy{sru~���{y�3� v�p �
��n�� � �Jzytu{�4szy{�� � ��~�n �Jru���J�u����{���t#p3r#�qp��	�h� ru~����s{#��{3���qpo��p�n�{�nh~ ��p�tu��{#� � �Jru�s�
��zy{ytu{��#� �3p=v�~��sr#n��:��{�|#�Q��p�n��3p ~ ��n ���h����{y|3� ������p3�#r#n�� � ru����{�ru�3� ~ �3��� � tu���
����r��T� zy{3�yn r �T� �y��{4��p�n¢ru�3� ����~�������p�nZ{y|���nqp��Zr#n���x p#�3r�ps����ps��x5pszy����~��T�
��nqp.���s��p3�#r#n�� ��� � ��p3r p � EQn8zy{#�y� ru~��0x�{y�����u~�� zy{3�yn r �T� � �h{y|3��ru�3���u|3�3p �
ru�sru�sr�p��3p ~�� ��t ����{y|3�5r#n �}pszy����~ n �}r {y|��}��p�n¢�3p%��|�����~�r �����h{y|3����~L{y�����u~��
��| � �srux���~��T� �y��~A~�nq�#n�� � �,~�z�n rutu{�z � � � �3p�zyp�tups��{3��{�|#� xs��{y|3� p3zy�L{yzy{y|��uxszy{3ru~
��nTp3��v�t#� ����{#�3r�p�nT��|3�3~��#t#n �s��~�n � ��|��3v�{y|s�����T� �D~�z�n rutu{�z��T�0��p�n§~����u�s���:��~��T� �
�3pL~��3����~�t �T��{��#� ����~���p ��nqpLr#n �=pszy{ � ����~ n �=~�����~���� � �#�T�L��|s����{3��n��y�T��{�t � � �
�#�T�}��p�n��3p �#nqpsru|3z��:��{y|3�}r#n ��pszy����~�n � r {y|���ps�����}��p�n��3p ��|�����~�r �����h{y|3����~
~�zy{�n ��{y�u{y���sr#n���{y�����#nqps���3��{y|�� �
>Ap}ru~���~�|sr�p��qp}�htu�3�snqp�����|�����~�r {3�hx}r��T�Lzy{#�yn r �T�o� r�p}��{�n �	�o��~ n �T�s~�r�p�n��Zr#n �
zy~�t3n �����sru~�t#~��B���:t#~��Br�{y|�K}|sr#n���{y�����y����{y|���p�nhp�|sru� � �h~�nh�#�s�ynw{y|�t ��xs��~�n � � �
r�{3�3{�zyt#{svy������psr#n �����0��p�n§zy{3�s� � �o��| � �srux���~�nw����nqp4r�p4� � rutup zy{y| zyt � zy~�nZ�3p
��������{y�3�ozyt#{���~�nq� � �3{y|5�sp5p#�3r#n �Zrutup���~�� p�|srux ��r ����� � EQn p�tu� � �L�Zru�3�ozytu{ ���z �3��~ n�p4r�{�|s���3p0zytu{���~���������{y|3� zy~�t#n �����3ru~�tu{y|�� �s~ �3~�t ��{y�����4zy{3��� ru~���zy{y|
��p���|��3v �s�s��{y|3� � ru�#� �3n�p����yt ���:��� r��T� zy{#�yn r#n��y�T�Lpszy{ � ����~��T����~ � �3p�~�|�tu�
��p�n�����~���{Qrutu��zy{ ��~�� �3p�nsp3�	�s�h���B�3pJ|�n {���~�ruxs��{y|3�A� � {�|s�Irutu��zy{�|s�?��p�ns�y�:�3n ��~��
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@ zytu{y��z �#� ~�nqpfp�|3rux��u~���~ � �3p�nO~��s��{3���f��p�nOpszyp�n ru~��O��|s� ru����p3r#n����sru�sr�p���p�n
zy{3��n r#n ��x%v�{y�s������� � @��htux���� ru�s�o���s�h�htu{3�3���Lru~����3{#��{3����p�� �u���yn {y|�t ��~�� r#n �
zytu{�4szy{�� � ��~ n �[��n�pJru�=��|s����~�r�{s�hx=��~���ps���sru~�tu{y|Jp�t#n ����{��Jzy{#�yn r �T�=�Zr#n �[�u����{ �
��tupsr#n�� � �=�#nqps�3n ��ps����~�� � EQnh~��y��{3� � �=p3����p�nhpszy{sru~���{y�3��ru�3� ��{ytu|���p��qpL�Zr#n ����xru���=�u����{���tupsr#�qp��=�u~ �Lpszy{sru~���{y�3� r {���{3�3p��#n�������~������}r {y|}zy{3�yn ru~�����psr�{�� � @�u����{���t#p3r#�qp4�Zru��t#� � ~�r p�n �Zru�3��~���~��3��~�t#� � � ��tup����5ru����v�{y�s��������� r��T��zy{3��n �
r �T�5� � ��p�pszy�4��~�����{���~�ru��� � �s~�� �#nqps�3n ��ps����~�� � @G��~ n �:� � �3�%��|�����~�r�{s� x�r��T�
zy{3��n r �T�+ru�y��{Q� r#n �8�3n�p��#n���p����q~��?p�|sr � �I�y��{J��p�ns�Zr#nw�I~��y��{#� � �[��zy{yt#~��#�3pB{ ��~ � �
��~�r p�n ��~ zy{�n�������{y|��}���3��{y|�� � @bzy{#��|sz���{����sru�sr�p r�{y|5� � ����~ n ���5~���~��#� ~�tu{y|
�htu�3�3{y|%��~���|3�3�#|sp������ ��~ ru�3� � ����~ n ������n �3xsrut �T����|��3v �s����{y|3��{y|���nqp��Zr#n�� �
zytu{y�4p�|3rux�ru�3�(��psru~��3��|3�3��� � >A�3���q�#nqp��Zr#n �h��x�{�zy{3�y� ru��� pszy{���p�tut#�#�s~�r�p�nps���y��p�zy~�t#n �����sru~�tu{%�#nqpsz�n �Zr �T�s{#�3r�p����3r#n � ��x ����r��T��p3zy{ � ����~��T� ��~=zy{3��n �
r#n���� ~�z���zy~��u{���p��3v �3�3~�r�p�nhpszy�o�y�qp��y��~�nw�ZruxL{y�����upLp3�u��tu�Dz��T��zy{y|}p��#nw{#��{3�h~ �
r#n � p3�	�s� ��~���pszy{���{y��� � �3��p3zy�%ru�#�}��{�n �#�T�s�qp5� �:t#� ���3p���p��3v �3�3~�n�|szy������ru�3�
�szy{����0r��T� zy{#�yn r �T� � UB{#��� � � ��{yt � � ��nqp0r�{�� � ��{(zy{3��� ru�({�n)�u����{���tupsr#n�� �
~�����~���� � �3{�n[~��yzytu�y���Dzy{�n ��p3�#r � � {�|#��pszy�y��ps��t#{�n[��p�n?pszytu{y��z � ��p�� r�{�n � >A{
�#nqp��#���yru|�{ ��� � ����~��3�y�A��|s� rux���p3r {y�[�s��~��yrutu{3�sn���x��+�3n�ps��|#v � t �3������� �y~��#r ������~�n
r�{3�Bzy{#�y� ru�=��~ � �3pJ�#���yru|�{�p#�s{�n � rux��Izyp�tu{s�hx��[z�����tu{ ��{yt#n��T�B��p�n�~�z�n���{�n �#�T�s�qp��
zy{y|�~ �sn ��� ��~ n�ru�}�u|3�3psru�sru�sr�pL��|�����~�r�{s� x��=r {y|}� r�pL��{�n � � �
68� �3p�n�{y|sr {�z��qpJ�3pB��~��:tux���~�ns��p3�3~ � �A�sr#n��=�s��~��yrutu{3�sn���x �u����{���tupsr#�qpQ��zy{ytu~ �s�3p
~ �#p3��~ � ��~�n �Zr�{0���3�3{3��{4r {y|%r {0zytu�svy���s��p%ru�s��zy~�t#n {yt3n ��� � �s�s� ~ �sps��� �3���������
r��T� p3ru�����T����~Azy{3�yn r#n�� ��� � ��p3r p � @]�s��~��yrutu{3�sn���xL�#�s��{y��tupsr#�qpL�y���:�Jp3zy{sru~ ���~��¢�y�qp5~��3ps�s��ps�yr#n���x5zyt#�3r p����5~ �u� �st#tu|3�3����� ru���L��|�����~�r�{s� x�� r��T��zy{3��n r �T�
�Zr {y|����u����{���tupsr#n���{y������~�����{y���	� ~��sn ���h��~�n r {4p�� ��������p�ru�����#nqp�� �3�3~ n�p��	�¢zyp �
t � � ~ n8�#~�� ���u~��4~��3ps�s��ps�yr#n���{y��� rutu��zy{y|�� �s�����������5zyp�tu~��3v ����~��T�(pszy��r�{y|��
zy{3��� ru~��	� ~�z�n rut � zy~�n�ru���#�s�ynw{y|�t ����p5p3�3{�n � r �T� ��| � �srux���~��T����nqp�z����3���:tupo��~ �
���sr��T��ru���L��p3������~�t#n �3�sru�sr�p�����p�n ~�z�n rut � zy~�n ru�3� zytu��� v�ps����r��T�%psru�y���T����~
zy{�n�������~�� zy�s� � �Qz�����tu{ ���ytu�������Q��nqp�zy{#�yn r#n�� � � � ��psr�p � ;Bzy�5ru�3� �s�s���oz���~�| �
t � ~ � �3p�nO��p�� � �(�3r#n f6 �3�f{�nAp�tu� � � � � {�|#�f� �sr#n?�spf��tu� ��{�|#� x ~ �3���u~��
~���z�nw�Zru~���{3�#r p�n�r�{y|��Jzy{3��� ru~��=zy{y|or�{y|��=~$� � ��~ �#p#� �h�#~ � � �h{y|3� ���3��{o�sp}~ ��pst �
���y��{�|#�0� � rutup4zy{y|0~ �sn ��� ��{y|3�0ru�#� �s��~���rutu{3�sn���x��u����{���tupsr#�qp � @�zyt#� ��p����
�sr#n �#~ � � �h{y|3� ps���y��p0p3�3psz�ru|���� ~��¢rut#��zy{�n)�#nq~ � � t ��~�nqp����#�s��{�����{�zyx���~��T� ��~
ru�L�htux������s��~��yrutu{3�sn��y�T�}� � ���T��zy{y| �3pL~$�up�� ��ps�y� � {y|3��ru�3��~��h��|�tu�sru�sr�p���p�n
r�p�|sru�s� t#{#�sp ru�3�%p3�#�T�3|��y�qp �)~�� �3p�n �s����{�� n ��n�p0�y��{�|s��~�z�n ��|���{y�3��ru�0��~����:���
ru���=��|�����~�r {3�hx��=r��T��zy{3��n r �T�o�Zru����x ���}pszy{ � �s��~��T� �
RQpsr �Aru�3�+�#n ��t ��~ nqp,r {y|JU,ps�h���y���yn {y|=<[|3�3~��ut3� {y|Jz�����tu{ ��{�t#n���x�� %
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� �:t �T� %©N4zyps�h�y��p3�#r � �	�  ~�|s��{yt �:����p��	� � {y|s���hp�t#�qp��	� RQ�szytu{y|��¢CX������~�t3n �s{y���
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E=|s�h��pst3��p��	�QCXpsz��T�s�qp�� �  ~�r�{3�s�qp�� �  nwv �#�s{y|���N �3��r ps�	� SB~�z �s� � UB{#���T�s�qp�� �
7:{y|���p3�s�qp�� � <[{�|s���#�qp��	�Z@A�#�:� � �#�T� UB{3��n ru~�n��T� ' � �sUB{#�yn r#n���x%�3n�ps��x�tu|��u�%��nqpru�3� >A~����3{#��{3��n ��x�;,�	�sz�ru|��u�}� ru�#�}PJzy��tu~����qpLr�{y|oU,{3�y� ru� � �
EQnIp�tu� � � � r#n �0{�zy{��q~��0��|������T�3����p3�({�nI��|#v�~�t �3x���~ n �4��p�n:zy~�t#n���p��3v �3�3{3�#r�p�n
�Zru�3�L�#nqps��x�tu|��u�}~�� �3p�n 

•

Ebtu�3��{y�Qru���Q�s��~���rutu{3�sn���x����u����{���tupsr#��p��Q� ru�o�u���yn {�|stu���qpo� � {�|}ru�szy{y|
��� � ��~��T� ��~�r p��u�L��t �sr {y|�� �8zy{3��n r �T�L~ � �3p�n���psr�ps��|sr#n����y� �

•

@ �s��~��yrut#{#��n ��x�K}����{���tupsr#�qp�zyt � zy~�n)�3p � �h~�n)�:�5�Zru�s�h{�ru� v�~���r#���:���
ru�s��zy{�nq�3ru�sr ps�	�Jru����pszy{3ru~���~�����psr#n����sru�sr�p�� �=ps�����f��p�nAru�3�f~�z � �yr�p����
r�{y| v�p3����{y�o��|�����~�r�{s�hx��Jru�s�Q��{�n �#�T�s�qp�� � r#n �=�#nqp��#n���p����q~�� �

•

9§n�pO�3pA~���z�����t �:��~�n ru�3�Opszy{y�Zr {#��xAru���	�#�A�s��~��yrut#{#��n ��x,�u����{���tupsr#��pAzyt � �
zy~�n��3p�~�z�n���~��#rut �T��~ �h�Zru�3� psz���{yzy{��w����� r��T� �#nqps�3n ��ps��n �T� ru���+��t#p3r#n���x��
���s�hp3�3x��	�A�Zru�3��p����u������ru���0�#nqp�� �3�3~�nqp��	�,�Zr { ���h~��3n�p������1|3zy��tu~���n��T�
��~Lv �����0r#n �5p3�	�s�h��~�� r�{�|(zy{#�y� ru���8� ru���#nq~�|s���3��|3�3���(ru����zyt#�y� v�p������
r��T�=zy{#�yn r �T�Q� ru�#�Jz�����tu{ ��{�t#�qp � ps�s���=��p�n��Zru�Q�#�s�ynw{y|�t ����p � � �T�=~�|s��p�n �
t#n��T� ��nqp ��|�����~�r�{s� x%r�{y|5zy{3�y� ru� � r�{3�5�u�����y��n {��#n �s��{#��{0��p�n¢ru�5��x ���
p3zy{ � ����~��T� �

•

@g�s��~��yrutu{3�sn���x�K}����{���t#p3r#�qp���~=r {#����psr �3�����s��{5���h~��#nqp�������zyt � zy~�n��3p
zytu{��T���3��~ �hzy~�tup�n r � t � ��� � ��p}pszy� � �3p}z����3�3{ �ut ������� �

•

E n?zy{#�yn r#n�� � ��ru�����3��~��yrutu{3�sn���x���K}����{���t#p3r#�qp���zyt � zy~�n[�spf�#nqps��{�t �����
��{y�3����~�r � r�{�nw{�rutu��zy{ �?�:�Zru~��3p�zypst �3��{y|3� � �3p�z�n {�z���{y|�tups�yn �Zr#n���� �
zy~�t#nq~���r#n ������p�n���|�����~�r {3��n����5����� ru�s��p��#nqps��|#v � t �s�s���s� �

•

@g�#nq~ ���sxs� ��|3�3~�t ��ps����po��p�n ����{�n �3x�� t#xs���or��T�}��ps���sru~�t �T��nq�u~��T����| �
�sn �Zr {y�3�o�u|�{5������p3�#r#n���{y���Qzyp�t �s��{3�#ru~�� ��nqp�ru�3�o|3��{�zy{��w������r��T�}z���~�{ �
�3~��yru�����sr��T� ru���L�3��~��yrutu{3�sn���x��L�#nqps��|#v � t �3����������p�n ru���L�s��~��yrutu{3�sn���x��
K}����{���tupsr#�qp�� �

<[|����	�}��� �3~�r p�n��#nqp�� �:t#n �����y��p3�	����~���p}� ru�3�
eDemocracy - (electronic De-

mocracy)
��p�n3� ru�3�

mDemocracy - (mobile Democracy) ' � @`�s��~���rutu{3�sn���xK}����{���t#p3r#�qp ~�� �3p�n � �3p�� ~�|�tu�sru~�tu{y���ytu{y� zy{y|�zy~�t3n ��p��3v �3�3~�n��#��~��Qr#n ��ru~����3{ �
��{#��n�� � �=��p�n �3{sr�{y�y�q~��Qzy{y|}~�z�n rut � zy{y|3��ru�3� ~ ��� ���h|�����r��T����~������T��ru�s�J�u����{ �
��tupsr#�qp�� � E�zypst#p3z �3�#�f�#nqp�� �:t#n ������� � �h~�n��3�y����p ���3�3{op3� ~ �3r �s����~�r p�n���~A�y�qp�#nq~ �#{y�#n���x5p3�	�s��|s���}r��T�o~�z�nq� � tu{y|�� r�{�� � �T�oru��� �s��~���rutu{3�sn���x����u����{���tupsr#��p��
��p�n��s�hns�:�[p3�#r#n���~ ����~��3{ ~�|3��~��qp��I���3�h��t3n ����� � @ �s��~��yrutu{3�sn���x=�u����{���tupsr#��pJ�u~���htu����nq��{�zy{�nq~���pszy{��y��~�nw�Zr#n�� ���:�=� � ��{����3�3{ r�{��#nqp��#���yru|�{ ��nqpsr#����~Bp�|srux�ru�3�
zy~�t3� z�r��:���5� p � zytu~�zy~��3p%{3�3{���� � ~�r�p�n

iDemocracy - Internet Democracyx
wwwDemocracy - WorldWideWeb Democracy �
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@ ~�r p�nqtu~ �qp

Gartner Dataquest
% � ����� ' � � �h~�n[�#�s�ynw{y|�t ��xs��~�n � �spf��{#�3r � ��{

�s��~��yrutu{3�sn���x��5p3�	�sz�ru|��u��� %
e-development ' zy{y|�p3zy{sru~���~ � r�p�nTpszy��r � ����~�tup�Zr ���#nqp ��p�n � � ~ n ~ ��p�tu��{3��x�� ru�3�J�s��~��yrut#{#��n ��x �#�s��{y��tupsr#�qp�ps�����Q��p�n��h~��sn���� �

ru~�t#po�Zru�3�}~ �#|3zy��t � ru�����Lr��T�}zy{3�yn r �T��pszy��r#n � ��tupsr#n�� � � p�tu� � � � >Ap�� r �s�3n�pr�{�|o��{3�#r � ��{y|o~�� �3p�n 

�

&.�)� ª§¯ �"! � � <?r�{ zyt �Dr�{��Zr ���#n {�{�n�p�tu� � �?zyp�t � �h{y|3�,z�����tu{ ��{yt#�q~��[��nqp
r#n � |szy��tu~�����~�� r {y|�� � U,tu{�v �s����{y|3�}ru� ��|s��n ��xo��~��D��tup�� ��p ��p�n�r�p p��#n { �
� � psr�por�{y|�ru��zy{y| ��p3���:� ��p�n�� �3��~ �s����{ � � ��p}zy{�| ~�z�n ��|���{y�3�}��|�t#���:�
� � ��pQpszy���Zr psr#n � � �+n � r�{y��~��y�q�u~��+��p�ny�#n��yru|�ps��{y���,ru��zy{y|�� ��zy{y| ��~ n r�{y|�t �
�h{��#�Lzy~�t#n �����sru~�tu{o�:� �3��~��yrutu{3�sn�� � �#nqp �����yn �Zr#n�� � � �#ru|szyp �

�

��£¢£�5¢£/� $ !°¦�� ��� 5 �A<?r { �u~��sru~�tu{%� r ���#n {%~��sn �h��~�r�p�n ���u|3�3p��yn����sru�sr�p
��p�n �Aps�����s��~�z��q�ut#ps��� � E n zy{#�y� ru~�� � � {�|#�[ru�3�[�#|#�sp3ru�sru�sr�p?�spOp#�sp � �3r {y�3�r#n � z�����tu{ ��{yt#�q~���zy{y|%~�z�n ��|���{y�3� � �3p zytups����p3r {�zy{�n {��#�%��~�r�p���{ytur �:��~�n �
p�n ruxs��~��T� %

Downloads ' x �s�s���T�Q�htux���nq���T�Q~��h��t �����T� ���3p � � {�|#�Qzyt#� �
� v�ps���4��~���|3�3� � ����{y|�� %

Links ' � ru��n§�:� ru~o�(�s��~��yrutu{3�sn���x(��~�r �#vyp����
��~ �3����~��=|szy��tu~���nq~��B�3po��� �3~�r�p�n�~��3��{#��p}��p�n���tuxs�h{�tup �

�

-�¯Z¥§�Z£¢£§���!3�± �=<?r�{�� r �s�3n {�ps|sru��~ ��n ���h��~�r�p�n§� �s��~��yrut#{#��n ��x0p���� � �
�utu{y���(~�z�n ��{�n �#�T�s�qp�p3�	����~���p��Zr#n �5|szy��tu~�����~�����p�nTr�{�|s��zy{3�y� ru~�� ��~�ru�
� t#xs���=��|�t#���:�Ar {y| �s��~��yrut#{#��n ��{y� r p�� |��ut#{y��~�� {�| ��p�n �3�����T�=� � ���T�=zy{y|
~��h��|3�T�3r�p�n�p�� � �s��~�nqp}� r#n �=��|3�3ps����p3� � � �

�

�	� 0 ¬62T�/�15 ��>A{1r � r pstur�{ ��p�nIru~���~�|sr�p�� {1� r ���#n { ~ � �sp�n[��~�r�p#v�psr#n ���
��p�nZ������psr�{y�#{3ru~ �¢ru�3�%~ ��pst#��{#��x0��|��Zru�����sr��T� ~$�u|szy��t � ru��������zy{3��n r �T�
%
Customer Relationship Management systems ' zy{y|��#nqp�� ��ps�y� � {y|3�ru�#����ps���sru~�tu� ��p�n pszy{sru~���~�����p3r#n����sru~�tu�%~ �#|3zy��t � ru�����5��p3���:�o��p�n¢ru�3�
~�z�n���{�n �#�T�s�qp`r�{y|1��t �sr�{�|s����~4r {y|��(zy{3��� ru~���� � ����ru�����htux������0� � �T�
ps���st#��p3r��T��ru~����s{#��{3��n��T� �

>A{ C �3�Zr#n r�{y�sr�{ @,��~��yrutu{3�sn���x��AKonqps��|#v � t �s�s���s�[ru���
IBM

% CXp#�s{y|��st3n {y� � ��� ( '� �h~ n#�u���yn {�|stu�hx���~ n � �3p+� � {=��{3�#r � ��{J��p3r ps�ht#p ��x��:r��T�A� r�p��#���T�Aru���:�s��~��yrutu{ �
�sn���x��+�3n�ps��|#v � t �3������� ��r�{�{�zy{�� {}zy~�t#n���p��3v �3�3~ ny�s��n����3�3{�r#n �,��� � ��~ n �Or {y|Q��t � �
r�{�|s�=��~,r�{3��zy{#�y� ru�op3����� ��~ �sn����sru~�t#p}r�{Lv�p#� ���o�#nq~��w���u|������B��p�n�|�n {�� � ru�s���s�
r��T� ���s�h�htu{3�#�T��ru~����3{3��{3��n��T� ��p�n r {y|��#nqps�3n ��ru�s{�|Lp3zy�}r�{y|��B��tupsr#n���{y��� ��{ �
tu~ � � � >A{ ��{3�#r � ��{Qp�|sru�Q�Zru��t#� � ~�r�p�ns��~:r � ����~�tup+ru~�r�p�t ru�����yt#nqpB��p�n��B��tup���n���xpszy~�n����3�sn ���or {y| ��p�� �3~�r�p�n�� r�{ ���hxs��p � � � �
<?r�{�zytu�Dr�{ ru~�r psturu�s����t#n { %

Quadrant One ' ��zy~�t#n���p��3v �3�3{3�#r p�n�r�p=zytu�Dr�pJv�x ���psr�p�zy{y| p3zyp�n r {y�3�#r�p�n �Zr�{3�5�utu�y��{4zytu{y�}ru�#�5�s��~��yrutu{3�sn���x �u����{���tupsr#�qp � @
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<[�hx���p�� � � :N0{3�#r � ��{}@,��~��yrutu{3�sn���x��JK}����{���t#p3r#�qp�� IBM
%
IBM, Janet Caldow,

e-Democracy : Putting Down Global Roots, January, 2004 '

�#n �3��~����A�u�s���s�#x
on - line

z�����tu{ ��{�t#n��T�A��p�n#�A�#|#�sp3ru�sru�sr�p+p#�sp � x3ru�������D�u~��u{ �
� � �3�T�B��p�n�~ nq�ux���~��T�Jzy{y|Q~��3�#nqp�� � t#{y|3�Jr {y|��[zy{#�y� ru~�� � ;,�J��p�n�p�|3ru��r�{�zyt �Dr {v�x���p%~�� �3p�nZ���s��p3�#r#n���� �§pszy�����#�s{�r�{y|4�u~ �%~ ��n ���h��~�n ��p�nZ�u~���zyp�tu{srutu�3�3~ nZru�
��|�����~�r {3�hxLr��T�Lzy{#�yn r �T�}�Zr pL��{�n �	� �
<?r�{ �u~��3ru~�tu{�ru~�r�p�t ru�����yt3n { %

Quadrant Two ' �y~��sn ���h��~�r p�ny�=��|�����~�r�{s�hxJr��T�zy{3��n r �T��� � ����ru��� �htux������4�3��~��yrutu{3�sn���{y��r ps�h|��utu{���~�� {y| � Konq~ �3~�t ��{y�3�#r�p�n
�u����{y����{�zyx���~�n �Q��p�n � t#~�|3�3~��=��~,ru�}�htux����L�s��~��yrut#{#��n ���T�L~�t �Dru����psr�{3��{3�����T�
��nqp�������p3�#r#n�� �o� � ��psr p}zy{y| pszyps��� {3��{y�3�or#n � p�tu� � � � U,p�t �s�����3��p�|3z ��tu�h~ n���u|3�3psru�sru�sr�p ����~�������~ �3��� � t �:����� ��p�nD~�|�p�n �h���sr {�zy{��w��������r��T�0zy{3�yn r �T�(��nqp
������p3�#r#n�� � � �srux���psr�p�zy{y|�pszyp�n r�{y�3�Lru�3��~��ht#x3��{yt#���Lr�{�|s� �
<?r�{�rut3� r�{ ru~�r p�t ru�����yt#n { %

Quadrant Tree ' � ~ �sn ��� ��~�r�p�ny�Q~��3~�tu�h���+��|�����~�r { ��hx r��T��zy{3�yn r �T� � ru���3n�p����yt ���:��� zy{3��n r#n ���T����p�n ����|�����~�r�{s� x�~���~���{3�#r �T�
��~D~�z�n rutu{�z � � �szy{y|+�3n�p���{yt ���T�3{y|3�Azytu{sr ����~ n �8x<-3��p�nu��~�� � ru~�� � PJz ��tu�h~ n ����~����~ �s�s� � t �:��� ru�y��{or��T� zy{3�yn r �T�L�y��{���p�n r��T��N � ���T� N0p � n���x��=6T�3��� � t �:���s�
��nqp}rut � � {3�#r p�� � ��p3r p �
>A{Jr � r p�t r�{Jru~�r�p�t ru�����yt#n { %

Quadrant Four ' �#p3�#r#n�zytu{y���Dzy~���~�n#r�{3�+| ���s���sru~ �tu{+v�p3�����,�s��~���rutu{3�sn���x��8�u����{���t#p3r#�qp��:��zy{�|+~�� �3p�n#�u|3�3psru�#�?�3p,|�nw{���~�ru�3��~ � �Zr {
����~���{o� � ����{#� � � p���n�� � �,r {y|���|3�sn � r �:��~��,~�� �3p�nh��ps��� �q�utu{y����~�z�n���{�n �3�T�s�qp ����#nqpsru�sz��:���Qzytu{sr ����~��T�Jzyt#{y�+r#nw�+p�tu���y�#nq~��+~�z�n rutu{�z � �,��p�n�r�pQ��~�����{���~�ru��� � �sp
�yt ��p3�3p��:� � � ��tup����0ru����~���z�n �Zr {y���3�3����x0ru��� �u|���p�t � ����~�nqp��or��T�4zy{3��n r �T�
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��nqp%��|s�h��~���t3n�� � �3p�� � ��psr�p�����p#���:����p�n¢�5p3�	�sz�ru| �#� �s��~���rutu{3�sn���{y��v�x���psr�{y�
�#nqps���#��{y|.�#���T��r��T��~ �3�#nqp���~�tu�y��~��#�T��zy{#�yn r �T����~5�3��~�� r#n � ~���z���~����y��~��3~��
p�tu� � �A� � ��pQpszy� r�{L{�zy{�� {}��zy{ytu{��#�J�3p zytu{���� ��{y|3� p3���y��pQ��p�nyzytu{sr �s��~�n �+��nqp
� � ~��J�3{���{���~�r#n�� � � tu|3���y�w��~�n �Qzytu{y�=ru�3����~ �#rut3n ��xo~ �#{y|����qp �

����� 	 ������� � 	�"�� "�� � �!� � � 
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<[x���~�tup��h�#��{���p�n zy~�t#nw�����sru~�tu~��J���:t#~��J��p�n ��tupsr#n���{�� ��{yt#~�� �Jzytu{y��~�nq� � �s{y|��3p
~�����|s�h�htu{3�s�w��{y|3� ru�3� ��~ n r�{�|stu���qpor��T� |szy��tu~���n��T��r�{�|s�J��p�nh�3pL|s��{yzy{�nqxs��{y|3�
�ut ����~ n �}zy{�| ~ ��n ���h��{y|3�%ru�#�5�s��~��yrutu{3�sn���x0�#nqps��|#v � t �3����� ��p�nZru�3�5�s��~��yrutu{ �
�sn���x(�u����{���tupsr#��p(� rut � ��{3�#r�p�n§zytu{y� r�{�6D��~��3��~�tu{  {#��n ���yn���� -  {#��n ���yn����
;,�3{�n � r�{�� R=�:�#n���p � Konq~�t#~�|3�3{y�3�,ru�3�Jp �3n {�z�n � r#��pQ��p�n�ru�3�,pszy{3ru~���~�����psr#n����sru� �r�pQr�{y|���~��yzy{3�3{y�3� ��~�� � ru~��O��p�ny|s��{�zy{�nw{y�3�Qzyt �Dr�{sv�{y|s�y�q~��,~��h��psr ���Zr�p������?��p�n
�htux������%~ ��p�tu��{#�h�T��6 �  � -  � ; � R � ~ �#{�n���{3�3{y���T�#r ps��������p3�#r#n�� ��� t#�s��psr#n�� �zy{y� � �
E`�ytu{y�:6:��~��3��~�tu{  {#��n ���yn����"-  {3��n ���yn����=;,�3{�n � r {y�+R=�:�3n ��p+�htu����nq��{�zy{�nq~�� �
r�p�n�zytu{���~ nq� � �3{y|��3pozytu{y���3n {yt#� ��~�n r�{���{3��n ���yn����%zy{�| � � ~ n�p3�3psz�ru|�����~���� � ��p
pszy��ps��{�n v�p��qpo�u�����y��n�po��|3�3~�t ��p����qpLzytu{3��tup�����psr#n �Zr �T�}��~J{3���y�y���st#{�r�{���� �
����{L��p�n�r�p�|sru�3�htu{3�3pL�#nqpsr#� � ~�r�p�nh�#nqpsru��t �T�#r ps�,ru�3� �sp3�3{�n � rux ��p�tu��n ru~��yr {3�sn���x
r�{�|0��{�zy{���p(~�z�n rut � zy~�nTru�3�%zy~�t#p�n r � t �av�~��sr#���:���4r�{�|4��{3��n ���yn���{y��pszy�(rut3� �
r�{�|s� � �:t#� � �3p p3zyp�n ru~ � r�p�n � p3zy�y�yru����� ���u~ n�p�� � <[~Q��|3�#rut3n z�r#n���x�z���~�n { �������qpr�{ 6D��~��3��~�t#{  {3��n ���yn���� -  {3��nw���yn����%;,�3{�n � r {y�%R=�:�#n���p��#nqpsr#� � ~�r�p�n � �:t#� �
��p��y�qp�{�n���{3�3{y�yn���x ~�z�n v ��tu|3�3���.p3����p�n?�.��psr�p#v�{#��x.~ �3�y���yn���tu{��f��|��3vy{3�yn �
��{y�L�htu����psr#n���{y�Lzy{���{y����nqp�ru�#� p3zy�y�yru����� r�{y|L�u~�� ��zy{yt#~�� �3p�pszy{��y��~ n �Zru~ � �>A{5������p3�#r#n����sru~�tu{5�hp�tups�yru��t#n � r#n�����r�{y| ~�� �3p�n��3r#n�pszy{sru~���~�� � �3p�~ �3ps����ps�yr#n �
������{3�#r � ��{�p#� �3z�ru|��u���B��p�n��htux������J��{#��n ���yn ��{y�}zy{y|o�#nqp3r#� ��~�r p�n���p � �h��~Br�{3�
zy�s��p��w{����:�#n���p}r {y|}zytu{y��~�nq� � �s{y|�{�n��htux��Zru~��+�sp}��|�����~�r �����h{y|3� � ru��v�~���r#� �
�:��� r�{�|���p�n �3p zytups����p3r {�zy{�n {��#�}{�n��q�#nw{�n�r#n �Jrut#{�zy{�zy{�nqx���~�nw�=zy{y|L~�z�n ��|���{y�3�
�:�Zru~o{�n)~ ��p�tu��{3� � ���3p0p3�#r�pszy{���t3� �s{#�3r�p�n)��ps���3ru~�tup � r#n � p#� �3�h��~��or {y|�����~
p3�#r#� � ~����}��~Br { ~���zy{yt#n�������{3��nw���yn���� �
>A{ 6 �  � -  � ; � R � r p+ru~���~�|sr�p��qp,�htu�3�snqp � � ~ n3��~�tu�3� ��~�n����s��p3�#r#n���� pst3n �����Q|szy{ ��Zru��t#n��yr �T�L��~J{3���y�y���st#{�r�{ ���y����{ � @m�#nq~��w���u|����Lr {y|}���s�yn �Zr p}~�� �3p�n�r � r�{�nqpzy{y|�z�� � {3�5�htu����nq��{�zy{�nq~�� r p�nZpszy� �u�����y��n {y|��L{yt ��p3�sn ����{��s�	�¢��tupsr#n�� � �}p�tu� � �	�
nq�#n��Dr#n�� � ��~�z�nw� ~ nqtux���~�n � ��~}{3��{ � �sp ��p�n)��~���ps���sru~�tu{y|��}t#|#� ��{y��� � ;,�3psz�ru�s� ���~�r�p�n���|�t#���:�,p3zy�L~���~���{3�#r � �[��p�n�� ru�st3� � ~�r�p�n��Zr#n �A{�n ��{#�s{y�yn�� � �=��|3�3~ n � ��{yt � �
psru�y���T�4pszy���3��{(r�{(���y����{ � >A{�v�p���n����sru~�tu{�� � ��{(��nqp0ru�3�%zytu�y� v�p���� ��~~ ��p�tu��{#� � �,��{3��n ���yn���{y��p#�s{�n � r�{y�}�y�:�#n���p}~ � �sp�n�r {o�#nqp��#���yru|�{ � ; �#� � ~�nh�3p���� ���~�n��T��~ �Z�sr#n r�{�ru~���~�|3r p�� {�� t#{#��n �����#n ���Zru����p%��~�� �s��~��}~�r�p�nqtu~��q~��o�Zr {����:t#{
ru���%z�����tu{ ��{yt#n���x�����z��:�4�

IBM
�?�

Novell
��p�n �s�s��~��%zytu{��T� {y�3� �A�Zru��t#� �
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� {y|3����p�nD~�zy~��3�u��{y|3�(�Zr�{�~���~��3��~�tu{���{3��n ���yn���� � >Ap�|sru�3�htu{3�3p�{�nD~�r p�n�t#~��q~��p�|sr � � zyp�t � �h{y|3� |szy{y� rux�t#n��u�5��~�nq�#n��Dr#n�� � �}~�z�n �h~ n�t#xs��~�n ����p�n¢�#�s������n {y|��L{yt �
��p3�sn ����{y����zy{y|�~�z�n � |s��{��#�0�3p���~�r�p#v�{y�3�0pszy��r�{.~���zy{yt#n�������{3��n ���yn�����zy{y|
�htu����nq��{�zy{�n {��#�o��~,��{3��n ���yn����%p3�3{�nw��r {y���y�:�#n���p �
EQn§�ytu{�n§��{3��nw���yn�����p3�3{�nw��r {y���y�:�#n���p0��p�n§~���~��3��~�tu{0��{#��n ���yn�����~�� �3p�n§��|3�3p �
��~ � ��p3����p�n[�s�hnOr�p�|sru�y������{�n � >A{�~���~��#� ~�tu{f��{3��n ���yn�������|3�3{y�u~��s~�r�p�n[pszy�
ru�3��9Z~��sn���x � ;B�u~ nqp5K}�����y��nqp�� H=tu������� %

GNU-GPL ' x � �szy{�nqp5��|��3vypsrux��:�zytu{y�ops|srux3� � ;Jtu���y�#n {�� ��{�t � p��Lzy{y| ��zy{ytu~��¢�3p pszy{ ��p3�u��~��Z�y��{3��p���{yt �%ru�
��|��3v�psru�3ru�sr pJru�s�+~�� ���Zr {sru~ �s�#~�nqp��A�htux������A��~[ru�3�=9 ~ �sn���x � ;B�#~�nqp�Ko�s������nqps�
H=tux������Q~�� �3p�n�r { � CX�utu|���po6:��~��3��~�tu{�|  {#��n ���yn���{�� %

Free Software Founda-
tion ' � 6:��~��3��~�tu{���{#��n ���yn������u~���~ � �3p�n)r�{���{3��n ���yn����.zy{y|�psz����(�#nqpsr#� ��~�r�p�n� �:tu~ �3�4ps�s���4~���~ � �s{�zy{y|����������T�sp4��~Lr { � CX�ut#|s��p�6D��~��#� ~�tu{y|4��{#��n ���yn ��{y�
� � � �Z~�z�n rut � zy~�n��Zr {y|��=�htux��Zru~���

•

SBp}~��yru~�� � ��{y|3� r {�zyt#�#��tup�����po~���~��3��~�t#p���nqp�{�zy{�n {y�#x3zy{sru~�����{�zy� �

•

SBp � �h{y|3�ozytu�y�hvyp���� �Zr {3�}zy�3��p�� { �y�:�#n���p���p3���:����p�n�ru���u|3�3psru�sru�sr�p
�3pLr�{3�}��~���~�ruxs��{y|3����p�nh�sp}r�{3��rutu{�zy{�zy{�n�x���{�|#� �

•

SBp�r�{�|s�Bzyp�t � � ~�r�p�n��L�u|3�3psru�sru�sr�p��3pLp3�3p��#nqp3� � ��{�|#��~���~��3��~�tup r�{�zytu� �
�ht#ps����p �

•

SBp�r�{�|s�}zypst � �h~�r p�nZ�%�u|3�3psru�sru�3r p �3p%~���� �:��{y|3��v�~���r#n��:� � �3~���rutu{�zy{ �
zy{�nqxs��~�n �=r {y|}zyt#{#��t ������psr�{y���Zr {o��{�n �s� �

>A{}��{3��n ���yn�����p3�3{�n � r�{����y�:�#n���p %©x�p#�s{�n � rux�zy�s�hx�� ' {�t#� � ~�r p�n�p3zy�}ru�#� U,t ���r�{�vy{�|3�y�qp�;,�3{�nw��r {y��RQ�:�#n���p %
Open Source Initiative ' � ��� � �I�y�qp�~�r�p�nqtu~��qp������~�tu�#{y����{�z�n���{��%�hpst#p3��ruxst#p�zy{�| � � ~ n �Zru�s�h{5ru���3n ���u{�����p�|sr�{�� ���:� ��{ �

��n ���yn����5��~Br�pozyp�tups� �sr��`�hp�tups�yru��t#n � r#n�� � 

•

R p3r �Qru�#�Qp3�3p��#nqp3�3{y��x r�{y|�p#�s{�n � r�{y� �y�:�3n ��p��u~�� ~�z�nwv �s�s��~�r�p�n�{�zy{�nqp��ux �
zy{3ru~J��{yt ��x��Qp���{�nwv�x}�#n���p�n��:���3r��T�o~�����~�r �s�s��~�|s���s�Jx �s�����T� �

•

Elzy�s��p��w{y�Q�y�:�3n ��ps� r�{y|}��{3��n ���yn���{y��~ � �sp�n��#nqp#� � ��nq��{y� �

•

E n:�htux��Zru~�� � �h{y|3��r�{��#n���p����:��p��sp��u���yn {y|�t ��{y�3��rutu{�zy{yzy{�nqxs��~�n �4��p�n
� � ~��Jzypst �3�h�D��~�� ~�t ��p����q~�� �

•

<[~ {yt#n ��� � �3~���zy~�t3n z�r �:��~�n ��{�n�� � ~�� ~����u�y��~�n ��~�� �3p�n p3�3ps�h��p�� {��3p �#nqp3� � �
��{#�3r�p�n��#nqps��t#n r � pszy� r#n �Qp�tu��n�� � � �

•

Ko~ �A|���� � r�psr�p�n ��ps�y�qp,�#n �3��t#n ���B�htux������:~�n �Dv �st#{y�Dzytu{y���Dz��T�+x+{y����� �T� �

•

Ko~ � |���� � r�psr�p�n���p��y�qp��3n �s��t3n ���L�Zr pQzy~��#�qp ~ ��p�tu��{3��xs�,r�{�|���{3��n ���yn���{y� �

���
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•

E n¢� � ~�� ~����#�y��~�nw�ozyt � zy~�n �3p0�#nqpsru�st#{y�3� �Zr�{(���#�s{#��{(r {y|����3��p r p4�#n �
��p�n �:��psr pLzy{y|o�h{yt#�3��{y�3�#r p�n��Zru�3�Lp�tu��n ��x �

•

R �#� ~ � �3p(pszy��r p���|��Zr psr#n � �4r {y|���{3��n ���yn���{y��|3zy�y��~�n r p�n8� ru�#� ���u~�nqp
��z��:� �s���s�:� ru~+��p�n�r�{ zytu�3��tup�����po��|3�3{3�yn � � �

•

@ ���u~ nqp �#n �3��~�������r {y| ��{3��nw���yn���{y�`zyt � zy~ n[�3p ~�z�n rut � zy~�n+ru� �#nqp3�3{y��x
��{3��n ���yn���{y� p3�3{�n � r {y�o���:�#n���pops�����L��p�n��y��~ n �Zr {y�}�y�:�3n ��p���p � � �

�s@cvyp���n���x}nq� � pLz�� ����pszy�}r�{���{#��n ���yn ���5p#�s{�n � r�{y�o�y�:�#n���p}~ � �3p�nhzy{#���}psz���x 
� EJr p3�,{�nszytu{3��tup�����p3r#nw�Zr � �[��zy{yt#{y�3�+�3pJ�#nqp#v �s��{y|3� �s�3pJp#�sps�3n�p3�3~ �q��{y|3�,��p�n3�3p
rutu{�zy{yzy{�nqxs��{y|3�Ar�{3�O�y�:�#n���pB~ �3�y�8zytu{3�ht �s����psr {y� �sr�{B��{3��nw���yn����Qp�|sru�,~$�u~��y� � �
��~�r�p�n���v�~��sr#n��T�3~�r�p�nh��p�n��#n {yt ���T�3{3�#r�p�n�ru|s�h�3��zytu{svy��xs��psr pLzy{y|}zyp�tu{�|s��n � � ~ n �� EJ��p r�pQzyp�tupsz �3�#�f~�z�n ru|3��� �3�3{3�#r�p�n ��~O~���z����s�yr#n���x r ps�h�sru�sr�pQ��|3�h��t3n r#n�� ����~
r�{�|s�Qzypst#ps�#{y��nqps��{y���Qrutu�yzy{y|��Qp3�	�sz�ru| �#�s�Jr {y|o~���zy{yt#n���{y����{#��n ���yn ��{y� ���
<?r#n �A� � tu~��[��p��	�y~�z�n���tupsru~��y� �3zy{ ���=���s�h�y�yn �����[r��T�J{yt#n �����T�Br {y|Q~���~��#� ~�tu{y|
��{#��n ���yn ��{y� ��p�n¢r�{y| ��{3��n ���yn���{y�4p3�3{�n � r�{�� �y�:�3n ��p � E Mark Wedding � � ( �| ���s���sv�p3����{+� r � ��~��h{y�)ru���

Red Hat, Inc,
��|s�h��t#� �3{3�#r p��Dr�{y|��D�u��{B{yt#n ����{y���

p3�3p�� � tu~�n  ��N0~,ru�#�L~ � � r�p���� r {y|}{yt#nw����{y�}r {y|  {#��n ���yn ��{y�};,�3{�n � r {y��RQ���
�#n���p���p�n)r {y|�6D��~��3��~�t#{y|  {3��n ���yn���{y���3n�psz�n � r �T�3{y|���~ �3r#n§� �3��~�6D��~��3��~�tu{
 {#��n ���yn�����~ � �sp�n§��p�n  {#��n ���yn ����;,�3{�nw��r {y��R=�:�3n ��p �:ps���������������T�3p0��~or {
� CX�ut#|s��pL6:��~��3��~�tu{�|  {3��n ���yn���{y�����u~�� �hp�tups�yru��t#� � {3�#r�p�nh�:�J6D��~��3��~�tu{  {3��n �
���yn������3��p r�p=zyt#{#��t ������psr�p ;+�3{�n � r�{y� R=�:�#n���p � @e�#nqp���{yt �Qzytu{����3z�ru~ ny��|st3� ��:�[pszy�=ru�3�,pszy{���ps��{y����~ �3�J��|��3v�psru�3ru�sr p,p��u~ n �T� ����~:��~�� �s��{ �y���:�8v�p3�����={�n
�#nqp���{yt � �?~�� �3p�nu��|st3� �:� ��n���{y��{ ��n�� � �I��p�ns���+{y|���nqp��Zr#n�� � ��� � 9 nqp+r {J���#��{Qp�|sru�ps�����B��p�ny��nqpJ���3�h{�|s�+p3z���{�zy{��w�������O�Zru�3�,zyp�tu{��s��p=~�t ��p����qp={�n��u��{ �ytu{�ny� t#� �
��nq��{�zy{�nw{y�3�#r�p�n ��p � � T6:��~��3��~�tu{  {#��n ���yn ��� -  {#��n ���yn ���L;+�s{�n � r�{y��R=�:�3n ��p �>A�y��{��0;,�h�h�yn ��x��y��{���p�nT�0p3�3~�z�� ��������~������3�sn���x���~�r ����tup����4ru��� � ;J�u~ n�p��
K}�����y��nqp��[H=tux������ � �h{y|3�Q~ �3���:��p3r��T��~��y�Zr�{ �����Zru����pJ�s��~��yrutu{3�sn���x��,�#nqp3��| �
v � t �s�s���s��zy{�| �u���yn {y|�t ��x3���s��~L� r�p5z���p�� ��nqp%ru����zyp�tu{y����p��}~�t ��p����qps� � <?r {�#nqp��#���yru|�{�|3z ��tu�h{y|3�L��x���~�tupLp�t ��~�r � � ���u~ nq~��Q�htu����nq��{�zy{�� �������=��p�n��#n �3��~������
��{#��n ���yn ��{y� � E=t#nw��� � �3~��Lpszy� p�|sr � � ~�� �3p�n¢��|��3v�psr � � ��~�ru�3� GNU-GPL

��p�n
�s����~��=�3��n �
>A{ � CX�utu|���p%6:��~��3��~�tu{�|  {3��n ���yn���{y���§�htu����psr�{��u{sru~�� r p�nZ�:�}~�z��¢r�{0z���~�� � r�{3�
pszy�Lr#n �B� �:tu~ � �B��p�n ~�n � ��{yt � �,r��T� psz��s�T� � t#�s� r �T� ��~A�3��{}r�{}���y����{ �h��z��:�
�s���s�:� ru~o��z���~�nw{��������qp��#���T��r��T�0~���� ~ nqtu�����3r��T�0��nqp(ru�3�0�#�s�ynw{y|�t ����p���| �
�Zru�����sr��T����p�n?~ ��p�tu��{3� �T��p3�3{�n � r�{�����{3��n ���yn���{y� � UBtu{���~ nq� � �3{y| r�{ � t ��{
r�{�| nq�utu����psr�{��A�3p ��|3�3~��hnw�Zru~���~�� �3p�n�p3�3ps� ��p��w{L�3p�zyp�tup�� � �3~ n�p3�3~$� ��t ru�sr�{Lpszy�
��~�� �s��{y|��%{yt ��p3�sn ����{y��� ��p�n:��~�tu�#{y����{�z�n�� � �(~�r p�nqtu~ �q~�� � � E=z��:�%p3�3p�� � t#~�r�p�n
�Zr {3�o~�z�� ������{5�#n��yru|�ps����r {y|oru�yzy{5r�{ � ��� � r�{ � ;�� �#���T�}r��T�o~����y�u�T�}r�{y|
nq�utu����psr�{y� zytu{yxs�s��~�pszy�fp3z���{y���5zy{3�y� ru~�� � 6Dz�� �����4p#�sp � � tu~�r�p�nD�sr#n  �3>A{

� 46 �� ���
Open Source Initiative OSI - http://www.opensource.org

� �



���������
	�� �� �
e �
���
����

� CX�ut#|s��pB6D��~��3��~�tu{y|  {3��n ���yn���{y�=|szy{y� ru��t#� � ~�n3ru�3�+~���~�|3��~�t#�qpAr {y|B���3��{y|���r�{y|
ru�szy{y|4��p�n)r��T� {y����� �T� zy{3�yn r �T�0� r�{�K�n�p��#���yru|�{���p�n r {��#n���p����:��p�� t#xs���s�
��|��Zru�����sr��T�J��tu|sz�r {#��t �����������,��n�p�ru�3�Qzytu{y� r�p����qp ru���+zytu{y���Dz�n���x��J~�z�n���{�n �
�#�T�s�qp��5��p�n:ru�s� ~���~��3��~�tu���5p#� �3z�ru|��u������{3��nw���yn���{y�.���:t3� � ~���zy�y�#nqp�pszy�.r�p
nq�#n��Dr#n�� ����{3�3{yz��D��nqp � �
<?ru�3�0� �:tup���p���{�nD��tu{�n:~���zy{yt#n����.��{#��n ���yn ������p�n:6D��~��3��~�t#{  {#��n ���yn���� -
 {#��n ���yn���� ;,�3{�nw��r {y��R=�:�#n���p1�#~ � ~�� �3p�nO~�|st � �:��� �#�:�Zr {��A� r�{���{�n �3����~ �
��{3�3�y� zy{y|5{ ��~�����~�r�p�n � ru�#�o�3n�p��u~��u{y� � �3��� t#xs����zyp�t �3�3{���{y| ��p�n zy~�nqtupsr#n���{y�
��{#��n ���yn ��{y� �  {3��n ���yn���{y���#�3��p��ux0zy{y|��#nqpsr#� ��~�r�p�nT��|3�3x3���:��|3zy��ru�0��{�t ��x
zy~�nqtupsr#n��y�T�L{�z�r#n��y�T�L�#� ���y�T� %

cd ' � �:t#� �Jru�3��~���� �:tu������ru���+�s�y�ynq���s� ���u~ nqps�pszy� r�{3�L��psr�p�����~�|sp�� rux �
@

Business Software Alliance
�§z�n {�� �#�:�Zrux%�:�

B.S.A.
�%{�zy{��qp0�u���yn {y|�t �

��x3���s��~�p3zy����~�� �s��~�� ~�r�p�nqtu~ ��~��5z�����tu{ ��{�t#n���x�� ��~5�Zru�s�h{.ru�#�(��~����:����ru�s�
zy~�nqtupsru~ ��p��Lzyps�h��{y���y� �:��~��yr#nq���4���������T�3p5��~�r {0SB{y�yn�����ru���o<[���3v�{y|s��{ � �9Z~��:t ��n { �L;,�3�ut � p�� p3�u�3� � �����Q�sr#n  �3>A{`zy{���{y�Zru�1r�{y| ��{3��n ���yn���{y�`zy{y|�htu����nq��{�zy{�nq~�� r�p�n ���:t3� � ���u~�nqp��Zru�=� �:tup ��p��Op3� � tu�h~�r�p�n��Zr�{ � � � � zyt#����~�n r�p�n
��nqp � �3pov�pst#�oz���xs����po��nqp ru�Lv�n {y�����hp3�s�qp ru�s��z�����tu{ ��{�t#n���x�� � zy{y|�pszy{sru~���~��
� �sp#�%pszy��r�{�|s�or�p��h�sru~�tup%p3�3psz�ru|���������~ �3{y|�����p�n � �Dr#n����sru~�tu{�|s��r�{���~�� �oru�s�
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� {y|3�L��p�n�p#�3r#n zyt#{y���Dzy~���{y|3�Lru�3� r {�z�n���x���{�n �#�T�s�qp ��~=S,{���pst#�hnqps��� ��U,~�t#n ��~ �
tu~ n�ps���4ps�s������p�n U,p3�3~��s��x3�sn { ~�z���zy~��u{ ru�3� �q�#nqp � r#n ����xozy{�|5{ � ��~����h{y� zy{y|
p�����{y�3�}{�n�zy{#�y� ru~�� ��~Jp�|sr � �=~�� �3p�n�{y|���nqps� r#n����y�	����p3������~�t#n �3�y�Q��p�n ����~���{�� �
@ vy~���r#� �:���Qru���,~$�u|szy��t � ru�������Or��T� zy{#�yn r �T� � � ��ps���sru~�tu��~ �3��� � tu�:��� ��p�n �
��ps���sru~�tu�4~�z�n���{�n �#�T�s�qp�~�� �3p�n � ��~���ps���sru~�tu�5zyt#���y������� zy{�| p3�#r#nq��~�r��Dz�� � {y|3�
{�n[K}x���{�n?��p�n[{�n[RQ{�n �3�sru�sru~��0��x���~�tup � <[~ �y�qp���{�n �#�T�s�qp�zy{y|f� � v�~�r p�n8r#n �
nq�#nqp�n ru~�tu�sru�sru~�� r��T��p3�u��tu�Dz��T��zy{�|�ru�3��p3zy{sru~���{��#��{�n[E � > � ; � ��ps��{y�3�#r�p�n�3p��u���yn {y|�t ��x���{y|3��r#n �0|3zy{��u{y� � �4��p�n8r#n � |szy��tu~�����~��%zy{y|.p3�#r�pszy{���t#� �3{3�#r�p�n
�Zr#nw� ~$�u~�nq�#n���~�|�� � �3~��5p3zyp�n rux���~ n � r��T�0zy{#�yn r �T��r�{y|��	�8��z��:����nqp�zyp�t ���u~�n ����p
r�p �sr�{���p4��~�~�nq�#n�� � ��p3�	�s�h��~�� � >Ap�|3ru�s�htu{3�3p��D�y���:� �:� � ����~�n ���4zy��t �T� ��p�n
zytu{y���Dz�n ��{y��p3zy{sru~���{��#� ���s��p3�#r#n�� �4zytu{svy��x���psr�p ��~}p�|3rux ru�3��zyt#{y��z �3��~�nqp
zy{y|ozyt � zy~ nh�3p}|szy~�t ��~�t �s��{y|3� �
@G�htux������s��~��yrutu{3�sn��y�T�%� � ���T����nqp5ru�3� ~ �#|3zy��t � ru����� r��T��zy{3�yn r �T�%p3����p�n
�u~��fpszy{sru~���~ �Ozyp3�	�s��~�nqp��Q��|��3v �s�s��~ n[� � ��� ru���(�u���yn {y|�t ��n���x���p��#n {yzy{��w�������
r�{�|s�A��p�ny|szy� ru�#�Jzytu{�4szy��� ~����Q�sr#n�|3z ��tu�h{y|3�Q{�ny��psr �3�����s��~��[|szy{y�u{y� � �Az���� �
tu{ ��{yt#n��y�T�%��|��Zru�����sr��T�o� ru�3��~��yz���x�t �:��� r��T� �Zru�s� �T� ru��� >A{�z�n���x��L;J| �
r�{��#n {������������ �
@bzyp�tu{3�hx%{3��{��y����t �:� � �3�T���s��~��yrut#{#��n ���T��|szy��tu~���n �T� ��zy{ytu~�� �3p5{y�u�s��x���~�n
��ps��tu{�zyt#����~�����p � �Zru�3� p����u�����Qru���+pszy{sru~���~�����psr#n ���3ru�sr ps�+��p�n�ru�s�,zyp�tups�h���
��n����sru�3r p�� �8� ru�3�4��~����:����r {y|����y� r�{y|�����p�nD� ru�#�0ps���u�����0ru�����#nqp�� �3�3~�nqp�� �@bv�~���r#n � r�{�zy{��w�����%ru���L�htux������Lr��T���#nqp3� � ��nq���T� zy�ytu�T�%��p�nZ� � ���T����zy{yt#~��
�3p0zytu{���� ��~�nT���3�3{�� � ��p0p3zy��ru�3� ��|��Zru����psr#n ��x%��psr�ps��tup���x0ru���ot#{yx���r��T�
~�tu�hp���n��T����p�n¢ru���}pszy{sru~���~�����p3r#n����sru�sr�p�� r��T�%~�z�n�� � tu{y|��Lr {y� � �T� � N4�3�3{��~�z�� ���3�:���5~ �3����zytu{svy��xs��psr {y�L��zy{ytu~ � �3p5{y�u�s��x���~�n � ru�3��~�z�����|���� � U,t#{���~�n �� � �s{y|(�y���:���3p���� �3~�n)� �sr#nTr � r�{�nw{�~�z�n v �s����~�r�p�n)�(�szyp�t �u�0zy{y��{sr#n���{�zy{�n ��� � �
�#�T� �[��~�rut#xs��n����T�(�u~��u{y� � �3�T����nqp�� �3��~ � �3p�p3zy��r {y|��5r�{���~�� �4��~�n r {y|�t ����p��
r�{�|({yt ��p3�sn ����{y� � <?ru�3�06:|�t �Dzyp # ��x � 6D�#�:���0zytups����p3r {�zy{�n {��#�3r�p�nD��|3�3~����:�
��~�rut#xs��~�n �o��nqp4ru�3�%n���p3�3{yzy{��w������r��T�%zy{#�yn r �T� ��p�n§r {#� �htu�3�3{�zy{y|4pszyp�n ru~ � �
r�p�n ��n�p4ru�3�%p3z �3�#ru����� �Zr�p p�n ruxs��psr p%r�{�|s� � ;,zy{��u~��u~ n ��� � �3p�{�n){ytu�hp3�snw����{��zy{y|L�#nqp3� � r�{y|3��{3��{��y����t �:� � �3pL�s��~���rutu{3�sn�� �L��|��Zrux���psr�p�~ �u|szy��t � ru�������,�#nqp �
��|3�3�u~��u~�� � �3p ��~ �s�s��~��+|szy��tu~����q~��+~�z�n ru|3��� �3�3{y|3� ���s��p3�#r#n���x=v�~���r#���:��� ru����{
�Zru�3�Ln ��p#�s{�zy{��w������r��T�Lzy{3�yn r �T�o�y��{���p�n�� r�{3�Lp3zyp�n r {y����~ �3{��htu�3�3{���nqpLru�3�
~�zy~$�u~�tu�hp����qpLr��T�}p�n ru�s���sr��T� zy{y|or�{y|��Q|szy{sv �s����{#�3r�p�n � �+* � �
UBtu{y�4ru�#�(��psru~��#� |#�s����p�|srux � �h{y|3��x��u��zytups�h��psr {�zy{�nw�3��~ �?������p#�3r#n � � �[p3�
��p�n���~B~ �#p�nqtu~�r#n�� �op�t ��{y���=tu|3����{y���	��vyx���psr�p���nqpLru�3�L~ ��p�tu��{3��x}���s���htu{3�#�T�
�����hp#�s{#��tup���n��y�T����|��Zru�����sr��T�o� ru�#�o6:�s���3�sn���x�>A{�z�n���x%;B|sr�{��#n {���������� � EQnzytu{y��z �#� ~�nq~��:p�|sr � �8~�z�n���~ �3rut �T�3{3�#r�p�n#��|�t#���:�8� ru�#�O�s��~��yrutu{3�sn���x,zyp�tups��{3��{�� �
�������,� � ���0r�{y|B�#n�z���{#��tup�� n ��{y�=��|��Zrux���psr�{y�:r��T�+{�n���{3�3{y�yn��y�T�J��|3�3ps����ps�h�T�
��p�n¢r��T�%{�n���{3�3{y�yn��y�T�0� r�{�nw� ~ ���T�%r��T�%K}x����T� � @���|3�#rut#n�z�r#n���x5z���~�n { �������qp
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r��T�BK}x����T� � �h~�n�~�z�� �����8zyt#{3� �:tux���~ n��Zru�3� ������n {yzy{��w�����Jr��T�,�Zr {�n �h~����T�,r��T�
K}����{sr�{3��{#�����T� ��p�n¢r��T�  ���#nqp�tu�h~����T� � E n¢zy~�t3n �����sru~�t#{�n Koxs��{�nZ�#nqp3� � r {y|3�x��u� � �3p0~ �snqp�� {�|szy{3��{3��n �Zr#n����.�#���yru|�{�zy{y|��)zypst � �#��~���r#n ��~�����~�� ��~ n �o��p�n r#n �
psr � ��~�nq~���r�{y|��Z~�� �3p�n � �3p%������p3�#r#n����0� � ��{ ��n�p ru�3��zy~�t#p�n r � t � vy~���r#� �:����ru�s�
�����hp#�s{#��tup���n���x���|3zy{��u{y��x��=r�{�|s� �
K}|��Zru|�� �:�(� p3�	�s�h��� ��|3�3~��h{y���(zyp�tups��{#��{y�3���������	�Av�~��sr#���:�����0��p�nA~�z � � �
�u|���������~������ p3�3{3��tup���n���x%|szy{y�#{y��x ��~�zytu{3�ht#ps����psr#n �����0� ru�3� �T�5�u~ �5~�� �3p�n
pszy�#��|sr�p`��psr�p3�3{��3rux`pszy� r�{e���3�3{3��{ r��T�1p�tu� �T� ��~�pszy{3r � ��~�����p��sp`~�� �
��p3�s� � {3�#r p�n ������p3�#r#n�� � �Lp3zy{y�y�y� ��~�nw��ps���y��p ��p�n ��~�r�p��u�5��~ n r�{3�sn��y�T�4Koxs���T� �@�p3�3{y��{�n {y��{yt � �qp(ps|srux5��p#� n �Zr �4~ �up�nqtu~�r#n�� �0�u������{3���%ru�3�%|s��{yzy{��w�����0�ynqps�
~ ��n�p��qp��4pszy{sru~���~�����psr#n ��xs� �#nqps�3n ��ps����p��0~ ��pst#��{#��x��4���3���htu{3�#�T��ru~����s{#��{3��n �
�y�T�0zytups�yr#n��y�T�0zy{�|0��p4~�z � rutu~�zyp3�4ru�3�4ps���y��p���~���ps���sru~�tu� v�~���r#���:���4ru�s�
~ �#|3zy��t � ru�������,r {y|}zy{3�y� ru� �
>A{ �#nqp#� � ��nq��{�zytu{y���Dz�n������u~�����zy{yt#~�� �3pLp�|��u�3��~ �h������p#�3r#n � �����3�h�1r��T��zy~ �
t#n {�t#n ��� � �#�T�,zy�ytu�T� ����|3�3~�z��:�I~�� �3p�nsp#�sp3�h��p�� {Q�3pBp �3n {�zy{�n �#� ~��sr�{ | � n �Zr ����~��3{
�Zr { � � ��nw�Zr�{��u|3�3psru�Jv�p3����� � ;,������pJ��p�n���~8p�|sru�=r {�������~ � {Q�y���:�O|sz ��tu�h{y|3�������p3�#r#n�� ��zytu{svy��xs��psr po���3� �eru��� p3�3{y��{�n {3� � �3~ nqps�L����{3��p���{yt � r p ~�z���zy~��up
~���zyp��q�u~�|������ ��ru�3� �3{y{srutu{�z��qp���ps���y��po��p�n�ru�3���s�yn����qp}r��T��|szyps����xs���T� �
EQn�zy{3��� ru~��L��~Q��~�t#n�� �5�htu�3�snqp5��z��:��p3�3p�� � t#~�r�p�n���p�n ��~Q���h~�r#n ��� ��t ��tu{%ru�s�
�sRQ{�n �#�T�s�qp��}ru���Lz�����tu{ ��{yt#�qp����4zy{y|0|szy{#��t ����~�n§{�� � 
 � RQp�tu{y�3�3{y� � � �:��pzyt � zy~�n��3po��~��:tu{��#�o�#~��u{y� � �3� ru�3�}zypst#{3�hx�|szy�st#~���n��T�o��~=zyt#p3����psr#n����%�htu� �
�3{

on - line
�h��z��:�B��x���~�tup�����~��:tu~ � r�p�n �u~��u{y� � �s��� zyp�tu{s� x�{3��{��y����t �:� � �#�T�

|szy��tu~���n��T�J��~?zytups�h��psr#n���� �htu�3�3{�p3zy��r#n �Anq�#n��Dr#n�� � �,~���zy{yt3n � � �A~�z�n �h~�nqtux���~�nw� �
r#n �,rut �szy~ � ~��+��p�n r#nw�,~�r�p�nqtu~��q~��Bzyp�tu{s�hxs�J|szy��tu~���n �T� ��~ � �3p z���x�t �:�Bp#�3r�ps�h���
�sn � r#n����5{�n���{3�3{y�yn���� zy~�t#nwv �s�s��{3� �
UBtu{���~ n�� � �3{y|J�y���:�8�3p,��� �3~ nu� �3r#n#r � r {�n {Q~ � �3p�n#~�z�n r�psr#n���xJp3�	�s� ���A�3p �u~���n �3x���~�n
����~���pB�ynqp,{�|s��n�p�� r#n ��x,zyt#{y��z �3��~�nqp,zytu{y�?ru�3�A��psru~��3��|3�3���,p�|3rux � @1zyp�tu{y����p~�t#~�|3�3�sr#n���x���~�r�psz�ru|���n�ps��x ~�tu�hp����qp pszy{3ru~���~����y��p r � r�{�nqp�zytu{y��z �3��~ n�p � UBtu{ �ru~�� �3~ n �u�s��p��ux � �sp�~�| � �yn ��r�{ ���s� ru����pLr�{y|�{�zy{�� {y|%��~ ��p�tu��{#��x �Zru�3�}zyt ���u�
��zy{ytu~ � �3p �#~���n �3x���~ n§� r�p��#nqps� �%��p�n§r {�{�zy{�� {��u�3�3psr�p�nZ�3p0n���p3�3{yzy{�nqxs��~�n)ru�3�
p3�	�s�h���0r��T� zy{3�yn r �T� �Tr��T�4p�tu� �T� ��p�n§r��T�4|szyp3����xs���T� ���:t3� ��{y|���nqps� r#n����
���y� r�{y� ��n�por�{y|�� EQt ��p#��n ����{y���=>A{�z�n���x�� ;B|sr�{��#n {������������ �

�%� � � 	 	�� � �� � � " ���  " ��" �� � � ����� � � � � � � � ���
����" �

UBtu{���~ n�� � �3{y|Q�3p=|s��{yzy{�nw�3��~ ��r�{ �����Zru����pB�s��~��yrutu{3�sn���x��O�#nqps��|#v � t �3�������[��t3� �
���s��~�p#�sp3�h��p�� {��3p0��������{y�3� |szy�����({�nTp3�	�s� ��~�� r��T�0E � > � ; �:� ru~Lr�{���� �
�Zru����p.�3p`p3�#r�pszy{���t3� �s~�r�p�n,�Zru�3��z���~ n {���� � �qp r�{�|s� � @ ~ �u{�n���~ ���:���`��~�r {
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�#nqp��#���yru|�{ �h� ru�s��~�z�n���{�n �#�T��n�ps��x�|szy{y�u{���x � �Q��psr ��t r#n ��� r {y| zyt#{y���Dz�n���{y� ��p�n
{�v�p#� ���y�5�htux������5r�{y|��s��~��yrutu{3�sn���{y��r�p��h|��utu{y��~ � {y|��[���szypst �u��~ �#~�nq�#n���~�| �
� � �s{y| zytu{y���Dz�n���{y�}��nqp ru�3��|szy{y�Zrux�t#n��u��ru���,�����hp3�3{yt � �3�#�:�����Bpszy{3r � ��~���p3�
������p3�#r#n�� � � �sr�{y����~��3p � CX�3n�p�� ru~�tu�4v�p�tu�sru�3r p��u�����s��~���p�nT�Zru�3� �s�#nqp��#n��yru|�p ���x.~�n����3�3p ��r��T��K}x����T���Zr#n � zy~�t#n�z�r �:��~ n �0��zy{y|.~�� �hp3��zytu{s� �:tux���~�nI�Zru�3�
�u���yn {y|�t ���qp��3n ��ru|sps��{���ru��zy{y| � UBpst �3�����s��p � �3rux3���s��~ pszy��r {y|��%��|�����~�r � ��h{3�#ru~��J�Zru�3� � tu~�|3�3p��3p�p��#n {3��{#��x���{y|3� ��r#nw�Av�p���n�� � �,��~ n r�{y|�t ���q~��J��p�n r#nw�=�u| �
�3psru�sru�sru~��,r�{y|}�3n ��ru|sps��{��Lr�{y|��Bru��zy{y|}zy{y|}~�� ru~,�#n � ��~�r p#��~�� ru~B~�z�n ��|���{y����p3�
�3p}�#�s�ynw{y|�t ��xs��{y|3�L��~�����{3�#r#n�� � �
@ � tu~�|3�3pBzytups�h��psr {�zy{�nqx3���s��~I��~Iru�3�+��psr ��t r#n ���J~�t �Dru����p3r {#��{3��� {y|=zy{y|=pszy{ �
����{yzy{y����~8ru����{ � ru�#�A��p3r ps�ht#p ��xBru�s�[|���nw�Zr ����~ �3���8��psr �s� r�p������8p3�3p���{yt#n�� �
��~[ru�3�Q�3��~��yrutu{3�sn���x |3zy{��u{y��x�r��T� |szy��tu~���n��T�=��p�n�ru�#�=��psr ��t r#n ���Qr��T�Q|szyps� �
��xs�s�T�L�y��{ ��p�n��Zru�3��pszy{sru�sz��:����r��T�}pszyp�n rux���~��T��r��T�L{yt ��p3�sn �����T� �
>A{�~�t �Dru����psr�{3���#��n {1p3zy~��Zr �s����r�p��h|��utu{y�yn�� ����~��#��{y|��5r {y|��%K}x���{y|��5��p�n
r#n �AR {�n �3�sru�3ru~��[r��T�=S,{����T�BH=p3�s���T�B��p�n�7:~ � �s�s�s{y|Q��~?z����#� |s����� �yn���tu�sru~�t#{
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��~���ps���sru~�tu{�r��T�Q~�����{���n���n��yn �s�u�T�J��p3r {����y�T� ��nqpsr#�ypszyp�t r#� � {3�#r�p�nypszy����~�� �s��{
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� n � r�{y�3�5ru�3����|3����{3�hx%r��T�%p3�3ps� ��p����T� � r�{�n �h~ � �T�%��nqp%ru�3�5~ ��pst#��{#��x ~��3�y�
��|��Zrux���psr�{��D�3��~��yrutu{3�sn���x��8�#nqps��|#v � t �s�s���s�8�y��pB~ �#p�nqtu~�r#n�� �+�u������{#���,��p�n#�htu{ �
�3{sv��yt#p,�#nqp��#n���p����qpB�+{�zy{��qp,��p�n#pszyp�n ru~ �#������p3�#r#n����Jp�t#n � ���B~��yzyp�nq�u~�|sr �T�+ps�����
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��|s�h��~���t#nq� � �#�T��K}x����T�o��p�n��3p�~ ��p�tu��{��Zru~���~ ���y��{3����t#n ��~ � pszypst#p�� ru�3r { ����~
��|3�3~�t ��ps����po��~,r {�6:t ��p��Zrux�t#n {5<[�h~��#nqp�����{y�o��p�n�;,�	�sz�ru|��u��� �
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���s��p3�L{�n�~$�ux��QK}x���{�n 

•

� ����{y|
•

� {y|s��{3�yn��T�
•

9 ~��:t ��n {y�szy{3���s�

•

6:��~�|3� � � ~��sn � � ��{y|
•


 ~�t#� ��{y|

•

R ~�tup��yn��T�

•

R�n ��� ����{y|

•

R tu|�{#�s~�t#�q�up��

•

S � p��=RQ|�� �T����p��

•

UB~���~�� �3�3{y|

•

<[{��s�#ps�

•

<���ps�����T�

;Bzy�}r�{oS,{y����7:~ � �s�s�s{y|���|�����~�ru~��w� ~,�Zru�3� � t#~�|3�3p r�{ ; � � r��T��K}x����T� ��p�n
��|s�h��~���t#nq� � �3p�{�n�K}x���{�n 

•

9 ~�tu{�zy{sr ����{y|

•

R {y|s��{��3���T�3p

•

;,�#�D��~����T�

•

 ����zy���

•

;Jt ��p��#�w{y|

•

SJn��������yt#{y|�Y?�D� �

•

Y[{�� ��n ��p

@�p#� �3��|����+r��T�,pszyp3�#rux���~��T�Azy{�|Bps��{3��{y|3��~���~�z�n���~ �#rutu�T�3~�r p�n���~8p�|sr�{y���Ir�{y|
K}x���{y|�� �

� �
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tu~�r#n ���T�L~ ��p�tu��{3�h�T��r {y| �
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vii � #�& ��� �'� � ��!��1T + ��� # U #���� �-� 6 =
viii : �����+ + �"�4A: *���� � � � � ����#��>J � <�- EDC =.- E�<
ix \ *�#DQ�#�+ 4 : � �/���9H�� � � ? - 5 =.- 8
x M *�� ��#�� �F� ���  0 � �����(: � 3�4 ? =.- B
xi M *�� ��#�� �7� � �  0\ *���� ��� � ��� ? - ?7I =.- 5D8
xii T  � #�&�� �  ��� R �-+DJ � � � @ � ����� @ � <�- 5 =.- 6
xiii T  ��#�& ���  ��� � #�* ��T ��#�� ����� � � �AM *�� 3���� � 4 ��� � � ? - 84< =.- ?FB

� � ���1r�{�|oKonqp��#n��yru��{y| �
@ � �s��~ n ���o�#n��yru|�ps�y�T�Lru��z��T�}r��T�L{�t ��p#��n �����T�}~�� �3p�n ��p3�3~�t#x}pszy��r po� r�psr#n �
�Zr#n�� ���Zr {�n �h~��qp�� {�n�pszyp3�#rux���~�nw�Or�{y|��,�y���:�+|szy{y�u�s���T�3{y|3�Qru�3�Q~�z�n ��|��y��p r�{y|��
�3p�zytu{s���:t#xs��{y|3���Zru�3���u���yn {y|�t ���qp.r�{y|�� � @ � �s��~ n ����|szy{y�u{����T����n�p�ru�3�
zytups����psr�{�zy{�� ��������tuxs�h{�t �T����|#�s� � ��~��T� ��~or {��#nqp��#���yru|�{.��|��3v �s����~�n§�Zru�3�
� �3r�p����fr {y|1zyt#{svy��x���psr�{��(��p�n+� ru�3�fpszy{y|����qp`���3�3�u~����s�(��~�r {e�#nqp��#���yru|�{
������p3�#r#n���{y��pst3n ����{y� �s� � |szy{3��{#��n � r �T� � @ � �s��~ n ��� ~$�u~�nq�#n���~�|s� � �3{y|�zytu{y�����
z�n���{y�0��p�n§zy�yt �T� ��p#� n �Zr �4ru�3� ��|3�3~�t ��p����qp ��~}r�p4;+�#�Dr psr�p06D�yzyp�nq�u~�|sr#n�� �
CX�utu����psr�p ru���}zy~�t3n {3�hx���pszy{#���sr��:��p3zyp�tup�� ru�sru� zytu{���~ n�� � �3{y|0�3p0~�z�n ru~�|�����~��
��~�r p���{yt �Jru~����3{#� �#�:����p��	�y~��yzy�3�3�����=��~��yn �3p�t#���T�,��p�n��#�s�ynw{y|�t ����p=~ ��p�tu��{3�h�T�
zy{y|%��p%p3�#r�pszy{���t#� �3{3�#r�p�nZ� r#n �}p3�	�s�h��~��}r�{y|��}��~ v �����%�#nq~ ���3x5zytu�sru|szyp5��p�n
zytups�yr#n�� � � �
;Bzy��r�p(zyp�tupsz �3�#��~��s��{3��p�zytu{����sz�ru~ n8�sr#n:��|s��{yzy{��w������r��T��~ �u�s{�n��T��ru�s�
�s��~��yrutu{3�sn���x����u����{���tupsr#�qp��Q��p�n�ru�s� �3��~��yrutu{3�sn���x����3n�ps��|#v � t �3�������=��n�por�{y|��
{yt ��p3�sn ����{y����r�{�z�n���x��(p�|sr�{y�#nw{������������(�Zru�3��������~�t3n �sx�~��s���3�sn���x�zytups����psr#n �
���sru�sr�p.~�� �3p�n8nq�#nqp�� ru~�tup��u������{3��� � ;,zyp�n r {y�3�#r�p�nIz�����tu{ ��{�t#nqp3� ����|�� ruxs��psr pzytu{y��pst#��{y��� � �sp��Zr#n �5p3�	�s�h��~��5r�{y|��	� � n �yn�� ���Zr�{.� � ��{��htux��Zru���8pszy{sru~���~ �
����psr#n�� �.��p�n?���:t3� ��zy~�t#n r r �.� r�{�nw� ~ �qp �,��~ �u|3�3psru�sru�sr�p �s��~������ ~ ��p�tu��{3�hx��
��p�n§v�p���n���� � �#{#�sp(ru�3�%v�~���r#���:������p�nD�s��nDru�3�%v��qp�nw��ps����ps�hx0r��T��{ytu�hp3�#���
r#n��y�T�0�#{y���T� � @��u���yn {�|stu���qp�~ �s�y��~�| � �yn��yr�{�|���p�n§~��s��{#��p�zytu{���p�tu���y��nq��{y|
�Zr#nw�Ip3�	�s�h��~��Ir��T�BK}x����T�+��|��Zrux���psr�{y�I�3��~��yrutu{3�sn���x��I�3n�ps��|#v � t �3�������I��~:�y�qp
��~ n�t �}�u|3�3psr�{sruxsr��T� zy{y|L��pL��zy{�tu{y����p3���sp}�htu����nq��{�zy{�nw�3��{��#�o� r�p��#nqps� ����p�n
p3�	�s��{#��p���~ ru�3���3n ���u{���� r�{y|5�#nqp��#n��yru��{y|5��~ � �3��~Qzy~�t#n {s�hx �Z~ � �3p�n�~�z�n r�ps�yr#n �
��x � <[����p3�#r#n����y���htu�3�3{y� � �h~ nTxs�#�0�hp3��~ �)��p�n)��n � ps|sru��p3zyp�n ru~ � r�p�nT� ����~����
|sz � t v�p����Br��T�J��zy{�n��T�Q~���zy{y�3� �T� � ;,�3ps�h��p��qpQ~�z�� ���s�O~ � �3p�n��=|3��{�zy{��w�����Q��~��yn ��3p�t#���T�o~���zyp��q�u~�|������=��p�n�~$�u{�n���~ � �:���s��r��T�o|szyps����x3���T�L��~Jr�{5�#nqp��#���yru|�{���p�n
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<?ru�3� ��psru~��3��|3�3����p�|srux���~�z�n �h~�nqtu����nqps��x � tu~�|3�3p���zy{ytu~����sp���|��3v �s����~ n�pszy{ �
ru~���~�����psr#n � �(�Zru�3�4��ps���sru~�tu��p �3n {�zy{�� �s����r��T�(�#nqp3� � ��n����T��zy�yt �T�(��p�n:r�{y|
|���n � r ����~ �3{y|�zyt#{y���Dz�n���{y�ozytu{���~ n�� � �3{y|��L� t#xs��� � � �T� ru~����3{3��{3��n��T�L�3p���� �
�3~ n:pszytu�y����{�z�r�p���p�n:pszy{sru~���~�����psr#n�� ���:zytu{y��~�nq� � �s{y|��sp��u���yn {y|�t ���3��{y�3��{�n
p3�3ps�h��p���~��Q��|3�u��xs��~��J��n�poru�3� ��ps���sru~�tu�o~ �u|szy��t � ru������r��T���#�s��{sr �T� �
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3547698&:<;>=@?BABCD69AFEG4IHKJL:<M@C NOMI=F;P:Q4RABCTSVUWCXAFUWCY8&AFZP[XAKE@?B6BJL6T[\SFZ]SF^_4R6LE
web-basedZ]EFZ`4IaFbBAG476&^�SG?B:Q8&4IMI6@cGCY8&aF^dUWCXAG8&EWe&f<Mgc@SFZ]SF^�hGijMI6LbBS@k>f<AF^glTmn4RA
opAGMWA@8&4ISGM@CDq

Z`4WCY8&=98&ABC]SrbB:Qk>6LUI6@?B6WN][XAsAWcG=@JB4IEFtIaF^u4R6LEwv

x9yQz { |`}�~���~���~����������u�n���5�������

��Z`4IMIAG4ISGN]C�8Ta2UISFbLCD6&EGMINO[XAF^s4<��c�JB?BSFMI6L;>6LMWCY8L��c�Z]EFZ`4ISFbB=G4<��c�8&A@k>6LMW[X�I:<47ABC
AGJLH�UWCX=F;P6LMIA bB6@cW4If<?FA¡A@c@=GJB4IEGtWSG^�?B6WN]CDZ]bLCY8&6&¢�Z`47ArJB?BAF[\ZPCXAr4ISF^�JL:7MWC NOMIAF;PaF^
476&E£?F:<NOHLbB:¤c@6&E£8&¢G8L?B6LE��¥�¦aF^�47��c§Z]EFZ¨4ISGbB=G47��c
©

Systems Development
Life Cycle, SDLC ª vWinAFMIAFUI:R[ NObBAG47An4IfQ476TC���c_bB6@cW4If<?F��c«© Darryl Green, Ann
DiCaterino, 1998 ªu¬\B®W¯ AGJL6@4I:<?B6L¢@c&°

• ± 6 bB6@cW4If<?F6s4R6LE²8&AG47AFMIMW=@8&4IS2©Waterfall model ª
± 6³bB6@cW4IfQ?B6�4R6LEs8&AG47AFMIMI=G8L4IS opMISFZPCXbB6BJL6&CX:7[D47ABC´:<EFMIf<�¦^�8TAFCµZ¨4ISGM@[Y�W:Q47ABCZ]:�4If<Z]ZP:<MWCD^¶;P=FZ]:RCD^W°¨·_c@=G?BEFZ]S�·jJLABC 4IaFZ]:Q��cTmF3�op:<U@CYAFZ]bBH&^WmB¸u?B6BJL6&[�SGZPSTm
¹ºNp8&AG4I=GZ¨47AFZ]Su8&ABCF?B:RC 476LEFM¥N][XAwv¦in:7MWC NOMI=F;P:RCL4ISuNO:QcGCY8&a�UI6&bBa�A@c@=GJB4IEFtISF^
:<;PAFMIbB6@Np��c_?B6WN]CDZPbLC�8T6L¢�8&ABCGZ`4WCD^5bBf<MW:<^�bBAF^�UIf7ow:<47ABCFf¤c@476@c@Sj8&MWC 4WCY8&au8TAIq
kP�¦^�JLAFMI6LEFZPCX=F�I:7C>JL:7MWCD6LMWC\Z]bBf¤c@S :7EG:<?LCYt@[YA¡8&ABCPJLMI6LZ]AFMIbB6LZ¨4WCY8&HG4IS@4RA¡:QcW�
:7[ c@ABCOAFM¥8&:<4I=9opMI6@c@6Ge&HLMI6³bB:uEF»PSG?BH¡8&HLZ`4R6L^@v

• ± 6 :<JLAWcGA@?BSGJB4WCY8&H bB6@cW4IfQ?B6�© Iterative model ª
± 6�:QJLA@c@AG?BSGJB4WCY8&H�bB6@cW4If<?F6�Z`4ISFMW[X�I:Q4RABC>Z¨4762bB6Wc@4IfQ?B6�476&E 8&AG47AFMIMI=G8L4ISbB:�4IS
U@CYAF;>6LMI=
HG4WC�S�:7M¥NOAFZP[XA�8&AG47AFbB:<M@[Y�W:Q47ABC_Z]:�JL:7MWCDZ]ZPH@4I:7MI:<^¼6&bB=Iq
UI:<^@v ± 62Z]¢FZ`4ISFbBArAFtWCD6@?B6WNO:R[ 47ABC´8TAFC>4IMI6LJL6BJL6&CX:7[ 4RABC´AGJLH³476&EG^«4I:Q?LCY8&6L¢F^

½F½
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owMWaGZ¨4I:<^�bB:�bL[XA�:QJLA@c@AG?BSGJB4WCY8&a£UWCXAGU@C�8TAGZ>[YAwv87�:Q�¦MI:R[ 47ABC5J&CD60:<EFfQ?LCY8L4R6
8&ABC�S¼AWcG=@JB4IEFtIS2476&E¼JLMIAGNObBA@4R6BJL6&CX:7[D47ABCºZ]:sZ]¢@cW476&bB6dopMI6@cGCY8&H§UWCX=GZ¨4ISWq
bBATvu·jJLAFMIAB[ 4ISG4IS¡JLMW6:9GJLHFk>:<ZPS NOCXA 4IS@c¡EG?B6BJL6&[�SGZPS 476LE�:R[ cGAFC S ¢GJLAFMItIS
JL6W?F?F��c�6LbB=FU¥��c�AGJL6@4I:<?B6L¢FbB:¤cW��c�AGJLH²:<tI:RCXUWCY8&:<EFbBf¤cGA«=G476&bBATmTS�:¤cG:<M¥NOHL^
Z]EFbBbB:Q476Gopau4<��c�opMISFZ`4¥��c�Z`4IS@cjUWCXAFbBHLMI;P�¦Z]S�4R6LE�8&ABCLS�¢@JLAFMItWS�Z]EFZ`4ISWq
bB=@47��c¡6LMgkµ6W?B6@NOCY8&aF^¡UWCXAGop:R[YM@CDZ]SF^K4<��c JB?BSGMW6L;P6LM@C���c JL6LE³ZPE@?F?BfQNO6@cW4RAFC
A@JLH¡476&EG^«opMIaFZ`4I:<^@v

• ± 6 bB6@cW4If<?F6s4ISF^uJLMI6G4IEGJL6BJL6&[�SGZPSG^s© Prototyping model ª;2:u4R6�ZO8&:<JB4WC�8TH³HG4WC]:7[ c@ABC>AFUI¢@c@AG476Om]4WC\^�JL:<M@CDZ]Z]HG4I:<MW:<^�;>6LMIf<^@m]cGAr:Q8&4WCDq
bBSWkµ6L¢@c2Z`4R6dZ]¢@c@6@?B6d4R6LEF^sH@?B:<^�6&CºJLAGMW=GbB:<4IMI6&Cº:Qc@HL^�Z]EFZ¨4IaGbBAG4R6L^r4R6
bB6Wc@4IfQ?B6£4WCD^2JLMI6G4IE@JL6LJL6&[\SFZ]SF^2JLMI6G4I:7[ c@:7C¶4IS§UISFbLCD6LEFM¥N][XA£bLCYAF^2AGMWopCY8&aF^
fQ8&UI6&Z]SF^«4R6LE³Z]EFZ¨4IaGbBAG4R6L^Wmµ4IS@c¡JLAFMI6LEFZP[XAFZ]Ss476&E³Z`4R6LEF^V:Qc@UWCXAF;P:7MI6LbBf q
c@6LEF^Wmµ4IS@c98&AG47AGNOMIAF;Pa¡4<��c¡AGJLHL»>:Q��cr47��c¡opMISFZ`4¥��c98&ABC>4IS@cr:QJLf<8L47AFZ]S
476LE�A@c@=G?B6WNOA�bB:�4WCD^KJLMI6G4I=FZ]:7CD^V8&ABC 4WC\^²A@JLABC 4IaFZ]:RCD^V476LEF^@v ± 6�bB6Wc@4IfQ?B64ISG^ ± AGop:R[YAF^r·_c@=GJB4IEFtISF^9¹¦;>AFMIbB6WNp��c © Rapid Application Develop-
ment(RAD) ª AGJL6@4I:<?B:7[¦bLCXA¼JLAFMIAG?F?BAGNpa�4R6LEdbB6@cW4If<?B6LE¼4ISF^ JLMI6G4IEGJL6GqJL6&[\SFZ]SF^@mBk>fQ4I:RCLAFEFZ`4ISFMI=�opMI6@cGCY8&=KHLMWCXA�NOCXA«4IS@cuEG?B6BJL6&[�SGZPS�8&=@k>:�;>=FZ]SF^
476LEjZ]EFZ`4IaFbBAG476L^�8TAFC@bB:¦opMIaFZ]S_4<��c�8&AG4I=G?F?FSG?F��c�:<M¥NOAG?B:7[Y��c_A@c@=GJB4IEFtISF^
?F6@N]CDZ]bLCY8&6L¢sS9UISFbLCD6&EGMINO[XA¡476LEr:QJ&C 4IEGNOop=WcG:Q47ABCPZ]:ubLC�8TMIHG4I:<MI6�opMIH@c@6Ov

• ± 6 ZOJL:RCXMI6L:7CXUIf7^�bB6@cW4If<?F6�© Spiral model ª
± 62ZOJL:RCXMI6L:7CXUIf7^9bB6@cW4IfQ?B62owMWSGZ>CYbB6LJL6&CX:7[´4IH&Z]62Z¨476&C\ow:R[XA³AGJLH�4R62bB6@cW4If¤q?F6§4R6LE�8&AG4RAGMWMI=G8L4ISdHLZP6£8&ABC�AGJLH£476£bB6@cW4If<?F6£4ISF^�JLMW6@4IEGJL6BJL6T[\SFZ]SF^Wv
< SFbLCD6LEFM¥NO:7[ 4RABC¨bL[XA�AFMIoOCY8&a2fQ8&UI6&Z]S³4R6LE�Z]EFZ¨4IaGbBAG4R6L^VJL6LE³4IMI6LJL6BJL6&CX:7[\q
47ABCOA@c@=G?B6WNOArbB:j4WCD^�A@JLABC 4IaFZ]:RCD^�47��cKopMISFZ`4¥��cTv>=�=@k>:n;>=FZ]S9A@c@=GJB4IEFtISF^
A@8T6W?B6LE@k>:R[B476²bB6@cW4If<?B6«4R6LE�8TA@4RAFMIMI=G8L4ISw° ·nc@=G?BEFZ]Su·nJLABC 4IaFZ]:<��c&mT3�op: q
UWCXAGZPbBHL^Wm�¸u?B6BJL6&[�SFZ]Swm�¹¦Nw8TA@4I=FZ¨47AFZ]S¼8&ABC�?B:7C 4R6LEFM¥N][YAwv � fQcIc@6&CXA 476LE
MW[DZO8&6&E�©

risk assesment ª :7CDZ]=GNO:Q4RABC�Z`4IS@c£ZOJL:7CXMI6L:RCXUIa�A@c@=GJB4IEFtIS£476&EZ]EFZ`4IaFbBAG476L^rJLMI6B8&:RCYbBfQc@6LE�c@A¼UWCX:<MI:7E@c@S@k>:7[�A@c24R6dZ]¢FZ¨4ISGbBA�k>A�JLMIf<JL:7C
c@AK:QJL:Q8&47A@k>:7[OJLMI6L^u8&=GJL6&CXA9Z]EGNp8&:<8&MWCXbBf¤c@S98&AG4I:<¢@k>E@c@Z]SVa²A@c�k>AVJLMIf<JL:7C
c@A9Z]E@c@:7opC\Zpk>:7[]SVe&:Q?F4W[Y�¦Z]S²476&ETv

• ± 6 UWCX:7MI:<E@c@SG4WCY8&H�bB6@cW4IfQ?B6�© Exploratory model ª
± 6�bB6@cW4If<?B6�opMISFZPCXbB6BJL6TCY:R[ 47ABC«8&EFMW[Y�¦^�Z¨4WCD^�JL:7MWCD6Gowf7^�4ISF^ ± :7oTc@SG4IaG^?n6LSFbB6LZP¢WcGSG^@v�·uMIoOCY8&=�N][ c@:Q4RAFC�bL[YA�EGJLHFkµ:<Z]S§N]CXA�4IS£?B:7C 4R6LEFM¥N][YA
476LE
Z]EFZ`4IaFbBAG476L^@v*·j8&6@?F6&EWkµ:7[�bL[XA�:QJLA@c@AG?BSGJB4WC�8Ta UWCXAFUWCY8&AFZP[XA�EG?B6BJL6&[\SFZ]SF^
4IMI6BJL6BJL6&CXaFZ]:<��c�8&ABC�UI6L8TCXbF��c�47��c24IbBSFbB=G4<��c�4R6LEwv ± 6dZ]¢FZ¨4ISGbBA�Z`4ISZ]E@c@f<op:7CXA_4W[ k>:<47ABCWZP:º?B:7C 4R6LEFM¥N][YAjJLMI6L8&:7CXbBf¤cG6LEnc@AnU@CYAGJ&CDZ¨4<��k>6&¢Wc�4RAnAGJL6Gq
4I:Q?Bf<Z]bBAG4RA«4ISF^�?B:RC 476LEFM¥N][XAF^�4R6LEwv

• ± 6rbB6Wc@4IfQ?B6²4ISF^n:<J&CY?F6@NOaF^n8TAFCp:<JLA@c@AFowMWSGZ>CYbB6LJL6&[\SFZ]SF^n4IbBSGbB=G47��c�:<;PAFMRqbB6WNp��c�©
Reuse model ª

± 6�ZPE@Np8&:<8&MWCXbBf¤cG6�bB6@cW4If<?B6�JLMI6G4I:R[ cG:7C´4IS�opMIaFZ]S�EF;µCDZ`4I=FbB:¤c@��cs4IbBSFbB=Wq
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4<��c¼?B6WN]CDZ]bLCY8&6&¢ N]CXA�4IS UISFbLCD6LEFM¥N][XA�cGfQ��c&v 3547AdJB?FAB[DZ>CYA§AFEG4I=�EGJL=GMgq
ow6&EGZP:<^�MI6LEG4W[ c@:7^�aVeTC\eB?LCD6Bk>aG8&:<^�bFJL6&MI6L¢@cKc@A9opMISFZPCXbB6BJL6&C�SWkµ6L¢@cKN]CXA94IS
UISFbLCD6LEFM¥N][XAVc@fQ��c«ZPEGZ¨4ISFbB=@47��c&v ± 6rbB6@cW4IfQ?B69AFEG4IH9bFJL6LMW:7[Tc@AKEG?B6BJL6&C\SWqk>:7[ObBH@c@6 :7=Wc²6s8L�¦UWCY8&AF^�47��cK:<J&CXbBf<MI6LEF^�:7;PAFMIbB6@Np��cKJL6&E9JLMIHB8T:7C 4RAFC]c@A
:¤c@ZO�¦bBAG47��k>6L¢@c�JLAFMIf<op6@cW4RAFC¦bBAG�@[�bB:r4R6Wc�8L�¦UWCY8&A�476LEF^ 8&ABCºUWCXAG4W[ kµ:Q47ABC
oT�¦M@[D^�JL:<M@CD6LMWCDZ¨4WCY8&f<^�=FUI:7CX:<^ ©

Raymond, 2003 ª7¬���I¯ v�3�:�UWCXAF;P6&MI:Q4WCY8&aJL:<MW[YJB4<�¦ZPS24R6�:¤cGUI:<opHLbB:Qc@6�cG6LbLCY8L��c28L�º?BEFbB=G4<��c2AG?F?B=�8TAFC�S�JL:7MWCD6LMWC\q
Z]bBf¤c@S�UIE@c@AG4IH@4ISG4RA�JLMI6LZ]AFMIbB6@NOaF^�476&E EGJLH A@c@=GJB4IEGtWS�JB?BSGMW6L;P6LM@C�8T6L¢
Z]EFZ`4IaFbBAG476L^jZ`4WCD^u:7tI:7CXUWCY8&:7EGbBfQc@:<^�AWcG=@Np8&:7^u4<��c²opMISFZ`4¥��cV:R[ c@ABCp:<tIABCXMI: q
4WC�8T=²J&C k>A@c@awv

�¨CXA�4IS@c�AWcG=@JB4IEFtISj4R6LE«hGijMI6LbBS@k>f<ABluUISFbLCD6&EGMINpa@k>SG8&:�fQc@Auc@f76«bB6@cW4If<?F6&E�A@c@=Wq
JB4IEFtISF^KJB?BSGMW6L;P6LM@C�8&��c�Z]EFZ`4ISFbB=G4<��crJL6LE2Z]E@c@UIEF=F�I:7C`Z`476TCDop:7[XA�AGJLH�47A³bB6@c¥q
4IfQ?BAK4R6LE²8&AG47AFMIMW=@8&4ISTmp4ISF^uJLMI6G4IEGJL6BJL6&[�SGZPSG^�8&ABCO4ISF^u:QJLA@c@AFopMISFZPCXbB6BJL6&[\SFZ]SF^
4IbBSFbB=G4<��c�8L�¦UWCY8&A²=G?F?F��c«:<;>AFMIbB6WNp��c&v¦�,bB:Qk>6LUI6@?B6WN][XA²AFE@4IaVbB:�4IS@c«6@c@6&bBAIq
ZP[XA ± AFop:7[XAwmL·nc@6&CY8L4Ia�8TAFCLinAFMI=G?F?BS@?BSu·nc@=GJB4IEFtIS�¹¦;>AGMWbB6WNp��cr© Rapid Open
Parallel Application Development Model ª ;PAB[ c@:Q4RABC]Z`4R6¡ZPowaFbBA��pv��Gv
± AKe&AFZPCY8&HG4I:<MWA9opAGMWA@8&4ISGM@CDZ`4WCY8&=r476LE9bB6@cW4If<?B6LEr:R[ cGAFC´°

•

� 47AFop¢G4I:<MIS2E@?B6BJL6T[\SFZ]S�476LE�Z]EFZ`4IaFbBAG476&^9bB:²476@c�JLMW6LZ]UWCD6&MWCDZ]bBH Z]EGN&q
8&:Q8&M@CYbBfQcW��c9opMI6@c@6LUWCXAGNOMIAFbBbB=@47��c&v

•

�.Z]SFbBA@cW4WCY8&as:<EF:Q?LCXtW[XA JLMI6LZ]AFMIbB6@NOaF^«?BH@Np�(4ISF^«AFMgk>MI�º4IaG^«AFMIoOC 4I:Q8L4R6Gq
cGCY8&aF^r4R6LE2ZPEGZ¨4IaFbBA@4R6L^²S�6BJL6&[XA�:QJ&C 4IMIf<JL:7C 4IS�ZP¢WcGUI:<Z]S26BJL6&CD6&EGUWa@JL6G4I:
4IbBaGbBAG4R6L^�bB:�8&=GJL6&C\6�=G?F?F6 :7;PHLZ]6@crZ¨4ISGM@[Y�W6Wc@47ABCPZP:�8&6&C c@f7^�4I:7o&cG6W?B6@NOC\q
8&f<^�8TAFCPZ]op:<UWCXAFZ`4WCY8&f7^�AFMIopf<^@v

• ± 6�8THLZ`4R6L^¡A@c@=GJB4IEFtISF^9:R[ cGAFC¨Z]SFbBA@cW4WCY8&=�bLCY8&MIHG4I:7MI6�Z]EGNp8&MWC 4WCY8&=�bB:²4R6bB6Wc@4IfQ?B6r4R6LE98TA@4RAFMIMI=G8L4ISwv
•

� EGJL6LZ`4IaFMWCXtIS�4<��c�EGJLH¼:<;>AGMWbB6WNp��c�UI:Qc³JLMIAGNpbBAG4R6BJL6&CX:7[ 4RABC�bBHWcG6�AGJLH
4ISWc§6LbB=FUIA�A@c@=GJB4IEGtWSG^2476&E
Z]EFZ`4IaFbBAG476L^2AG?G?B=§8&ABC�AGJLH�6&bB=GUW:<^�JLMI6Gq
NpMWAGbBbBAG4WCDZ¨4¥��c�JL6LE 4WC\^�JLM¥�º476&UISFbLCD6L¢FM¥NOSFZ]A@c&v � :Qc@ZO�¦bB=G4<�¦ZPS 47��c
6BJL6&CY��c@UIaGJL6G4I:¡A@c@AWe&A@k>bLCDZ]bBfQcW��c�EGJL6L:<;>AFMIbB6WNp��c�:7[ c@ABC :<;>CY8L4Ia�8TAFC f<N&q
8&:7C 4RABC]Z`4IS@c²:<EFopf<MI:RCXA²4ISF^�6LbB=FUIAF^�UISFbLCD6LEFM¥N][XAF^�476&ErZ]EFZ`4IaFbBAG476&^Wv

•

��4I:Q?LCY8&a�UWCXAFbBHLMI;P�¦Z]Ss4<��c A@JLABC 4IaFZ]:<��cr8&ABCµ476&EsZPow:7UWCXAFZ]bB6L¢s476LE�ZPEIq
Z`4IaFbBAG476L^«JLMIAGNObBA@4R6BJL6&CX:7[D47ABC`JLAFMI=G?F?BSG?FAsbB:V4IS@csA@c@=GJB4IEFtISs476LE 8&ABC´ZP:
Z]E@c@:<M¥NOAFZP[XA²bB:j476LEF^�:Qc@UWCXAF;P:7MIHLbB:¤cG6LEF^Wv

ijMI6B8&:RCYbBfQc@6LEj476uZ]¢FZ¨4ISGbBA5cGA_A@c@AGJB4IEFo&kµ:7[¥8TAFC¥c@A_:R[ c@ABCWAGJL6G4I:Q?B:<ZPbBA@4WCY8&HjAGJLABCDq
4I:7[D47ABC S JL6W?B¢ 8&AG?Ba NwcW�¦Z]Ss476&E JL:<UW[D6&E³:<;>AGMWbB6WNOaF^K476LEwv��.EG?B6BJL6&[\SFZ]S³476LE
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3�opaFbBA �pv �F°1;�6@cW4If<?F6 ± AFop:7[XAF^Wm&·_c@6TC�8&4IaG^�8&ABCLijAGMW=@?F?BSG?BSG^5·nc@=GJB4IEFtISF^ � 6GqN]CDZ]bLCY8&6L¢�©
Rapid Open Parallel Application Development Model ª
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JLMIAGNObBAG476BJL6&CXa@k>SG8&:¡bB:²=GtW6WcGA�4IS@c�hGAWcG6&CDow4IaBl�AFMIoOC 4I:<8L476@cGCY8&a�8&ABC 4IS@c³AGbB6TCDq
e&AB[YAKZ]E@c@:7M¥NOAFZP[XA�4IHLZ]6r476LEV4I:<?BCY8&6&¢VopMIaFZ¨4IS«HLZP6²8&ABCw4<��c«6&bB=GUI��c�JL6LEKA@c@AWq
JB4I¢FZ]Z]6LE@cV?F6@N]CDZ]bLCY8&H³A@c@6TCDow476L¢¡8L�¦UWCY8&AsZ]:uHW?B6s476@c²8&HLZPbB6Ov

x9y�� ����~��s��� ~��	�
����«�+���«��� �����s|��d�

·jJLH
4IS@cdf<MI:7E@c@A§JL6LE§JLMIAGNpbBAG4R6BJL6&CXa@k>SG8&:2ZPEGbFJLABCXMIfQc@:Q4RAFC¶HG4WC5476
ZP¢GZ¨4ISFbBA
JLMIf<JL:7C¶c@A£Z]E@c@UIEF=F�I:RC¶Z¨476&C\ow:R[XA�JL6LE�:¤cFCDZ]op¢F6LE@c 4IS£opMIaFZ]Sd4R6LE�UWCXAFUWCY8L4I¢F6LE
AGJLH 476LEF^VEGJLA@?F?BaG?B6LEF^�8&ABC>47AFEG4IH@opMI6@c@A¡4IS@c9JLAGMW6LEFZP[XAr47��c��Kv ± vY·«vPZ¨476 in-
ternet

v	��UWCY8L4IEFA@8THL^V4IHBJL6L^«4<��c < aFbF��c9JLMIf<JL:7CPc@As:7[ c@ABCP;µCY?BCY8&H&^Wm ?B:7C 4R6LEFMRq
N]CY8&HL^V8&ABC>JL6W?BEGNp?G�¦ZPZPCY8&HL^@v_�"A@c@A@c@f<�¦Z]S94R6LEsJL:<MWCX:<opHLbB:Qc@6LEs476&ErJLMIf<JL:7CPc@A
N][ c@:Q4RAFC :7¢G8&6W?BA 8&ABC Z]:«Z]¢@cW476&bB6³opMI6@cGCY8&H2U@CY=FZ¨4ISGbBAwvuinAFMI=G?F?BSG?FA¡JLMIf<JL:7C>c@A
:<tWAGZP;PAG?L[Y�W:Q47ABCGS�AGJL6G4I:Q?B:<Z]bBAG4WCY8&HG4I:<MWSj:7tIEGJLSFMIfQ4ISFZ]Sn4<��cjJL6W?LC 4¥��c&mLSu:7¢@8T6W?BS
:QJ&CY8&6TC c@��cG[XA¡bB:u4WCD^�E@JLSFMI:7ZP[X:<^�bBf7ZO��4R6LErU@CYAFUWCY8L4I¢F6LEr8&ABCPS9JLAGMW6@opar:QcW4I¢GJB��c
Z]:uSG?B:Q8L4IMI6@cGCY8&a¡bB6LMI;>aTv

��������� �����! #"%$&�'"�(*)#(%)+�-,�.#/!�0"%$

� eLAFZPCY8&H&^9Z`4IHGop6L^²JL6LE�4IfQk>SG8&:K:7[ c@ABC´S³A@c@=GJB4IEFtIS�:Qc@HL^9AFtWCXHBJ&CDZ¨476LEwm UIE@c@AWq
bLCY8&6L¢wm>:7EFfQ?LCY8L476LE¡8&ABC>;>CY?LC�8T6L¢sJLMIHG4IE@JL6&E¡Z]EFZ¨4IaGbBAG4R6L^�SG?F:<8L4IMI6@cGCY8&aF^VUWCXA@8TEIq
e&f<MgcGSGZPSG^54R6«6BJL6T[D6Kk>A�A@cW4RA@JL6L8&MW[ c@:Q4RABCF4IHLZ]6KZ`4WC\^�AWcG=@Np8&:7^�4<��c1�Kv ± vY·«vLH&Z]68&ABC]ZP:jAFEG4If<^u47��c²JL6W?LC 4¥��c²476&EG^@v
3547ArJB?BAF[\ZPCXA9AFE@4I=¡CYU@CYAB[ 4I:7MISrf7bB;PAFZ]S²UIHBk>SG8&:K°

•

354IS@cK·jt@CD6BJ&CDZ¨4W[YA
2 ¹�c@A9ZP¢GZ¨4ISFbBAV:R[ c@ABC]AFtWCXHBJ&CDZ¨476�HG47A@c²UI:¤c9UISFbLCD6LEFM¥NO:R[]:QJ&CY8T[ c@UWEWcG:<^�arUIAWq
JLAWcGSGMWf<^¦eB?B=We&:<^5HG47A@cnopMISFZPCXbB6BJL6&CX:7[D47ABCF8&AG4I=j?B6WN]CY8&H«4IMIHBJL6¡© � AG6LJLHLUISF^Wm
�435376 ª7¬�58¥¯ v �
f¤cWc@6&CXA_4ISF^ºAFtWCD6LJ&CDZ`4W[XAF^¶Z¨47A web-based

JB?BSGMW6L;P6LM@C�8T=nZ]EWq
Z`4IaFbBAG47A�:7bFJL:<MWCXf7ow:RC 4ISWc�f¤cIc@6TCYAF^s4ISF^rAFZ];>=@?B:RCYAF^@v �¨CXA�476�?FH@NO6dAFEG4IH
8&AG4I=24IS@c�E@?B6BJL6T[\SFZ]S¼8&ABC 4IS@c2J&CY?B6G4WCY8&a�:<;>AFMIbB6WNOa¼UI6L8TCXbB=GZOk>SG8&A@c28&ABC
:Q?BfQNOoTk>SG8&A@c�UWCX:<tI6&UWCY8&=9H@?FAV4RA«4IbBaFbBAG47A«476&EVZPEGZ¨4IaFbBA@4R6L^�JLMI6L8&:7CXbBf¤cG6LE
c@AKJB?BSGMW6L¢@cKEF»PSG?B=²:QJ&[YJL:7UIA9AFtWCD6BJ&C\Z`4W[XAF^Wv 2 �uJL6LE²JLAFMI6&EGZ>[YAF�IA@cKJLMI6GeL?BaWq
bBA@4RA�UWCD6&MgkP��k>SG8&A@c�:7[ 4I:�bB:�AGJL:<E@k>:R[XAG^�:<JL:<b@e&=FZ]:7C\^�Z`4R6Wcu8L�¦UWCY8&AV:7[D4I:�bB:
:QNp8&AG4I=FZ`47AFZ]SKZ]EFbFJB?BSFM¥�¦bBAG4WCY8L��cKU@CD6LMgkP�¦ZP:Q��c�©

patches ª v
•

354IS@c:9�CY?BCY8&HG4ISG47A
��C���M¥NOAWcFCDZ]bB6&[ ± 6BJ&CY8&aF^�·jEG4R6LUWCD6&[Y8&SFZ]SF^¼Z¨4I:Q?B:<ow��c@6@cW4RAFC¶AGJLH�=G476LbBAUWCXAG;>6LMI:<4WC�8&��c«SG?BCY8TCY��c�8TAFCT:QJ&CYJLf7U¥��c«bBHLMI;P�¦Z]SF^�JLMI=GNObBA«JL6LE«:<J&C\eL=G?F?B:7C
4ISjUWSGbLC\6LEFM¥N][YA�:¤c@HL^�;µC�?LCY8&6L¢�Z]EFZ`4IaFbBAG476L^¶JLMI6B8&:RCXbBf¤c@6LE�S�owMWaGZPSn4R6LEjc@A
JLMIAGNpbBAG4R6BJL6&CX:7[ 4RABCTAGJLHV476²ZP¢WcG6W?B6²Z`4I:<?B:<ow��cj4R6LEwv#��CB4I:7oTc@6W?B6@N][Y:7^j476LE

@<;
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UWCXAGU@C�8&4I¢G6&E9JLAFMIf<op6LE@c²4IS9UIE@c@AG4IHG4ISG47A²op:7CXMWC\Z]bB6L¢¡476LE9ZPEGZ¨4IaFbBA@4R6L^�EGJLH
f¤c@Aj:<EFMIf76L^¶U@CYAFUI:7UI6LbBfQc@6�:¤cFCYAB[D6�8&ABCG;>CY?LC�8TH�JL:<M@CDe&=G?F?B6Wc_:7M¥NOAFZP[XAG^¶JLMI6LZ>CDq
4IH9Z]:�8&=@k>:nopMIaFZ`4IS«JL6LEKUI:¤c«AGJLABC 4I:R[ptI:<ow�¦MWCDZ¨4IaK:QNp8&AG4I=FZ`47AFZ]S�8&ABCwJLAWq
MIAFbB:Q4IMI6BJL6T[\SFZ]S¡4ISG^V:<;>AFMIbB6WNOaF^VAWcG=@?B6@NOA¡bB:�476 ?B:7C 4R6LEFM¥N]CY8&H2ZP¢GZ¨4ISFbBA
JL6LE_opMISFZPCXbB6BJL6&CX:R[ 47ABC v ± Sj[XUWCXAjZ`4WC NObBajCYU@CYAB[ 4I:7MIS�eLAFMI¢G4ISG47A_UIHFk>SG8&:º�¦Z¨4I:6&Cp8&:QcW4IMWCY8&f<^«:QJ&CY?B6WNOf7^�476LErZ]EFZ`4IaFbBAG476L^nc@A9:R[ c@ABCO:<¢G8&6@?BA²JLMI6LZwe&=FZPCXbB:<^
AWcG:<tI=FM¥4ISG47AsAGJLH�4IS@c¡EGJL6L:7;PAFMIbB6@NOa�JL6LE�:Q8&4I:Q?B:7[ 4RABC v«inAFMI=G?F?BS@?BAsJLMI6Gq
8&:7CXbBf¤cG6LE26¼opMIaFZ¨4ISG^²c@A�f7ow:RC 4IS�UIE@c@AG4IHG4ISG47A³AFEG476LU@CYUWAGZ]8&AG?B[XAF^r:<8L4IHL^
A@JLH£4R6
Z]op:Q4WCY8&H�ZP:<bLC c@=FMWCD6�JL6&EdJLMIAGNObBAG476BJL6TCYa@k>SG8&:2UISFbLCD6LEFM¥NOa@k>SG8&A@c
f¤cW4IEGJLAK8&ABC>S@?B:<8L4IMI6@cGCY8&=rAFMIop:R[YAKeL6&aWkµ:7CXAF^Wv

•

354IS@cK·nJL6G4I:<?F:7Z]bBAG4WCY8&HG4IS@4RA
�¨CXA«4IS@c�EG?B6BJL6&[�SGZPSK476LEKZ]EFZ`4IaFbBAG476&^_:QJ&CY?Bf<oTk>SG8&A@c«EGJL6L:7;PAFMIbB6@NOf<^uJL6LE
owMWSGZ>CYbB6LJL6&CD6L¢@cW4RAFC¨AGJLH2CXUWCY�º4WCY8&f<^9:<J&CDop:7CXMIaFZ]:RCD^9Z]:VHW?B6247628&HLZ]bB62JLMI6Gq
8&:7CXbBf¤cG6LE c@A¡e&:Q?F4WCY�¦Z]6LE@cr4IS ?B:RC 476LEFM¥N][XA³AG?F?B=¡8TAFC´4ISWcs:QJ&CY8&6&C cW��cG[XA2bB:
476LEF^VJL:Q?B=G4I:<^V476&EG^@v ��C´EGJL6L:<;>AFMIbB6WNOf7^²AGEG4If7^V:R[ c@ABC UI6B8TCXbBAFZ]bBf¤cG:<^K8&ABC
Z`4ISFMW[X�I6@cW47ABCOZP:jfQc@A9Z¨47A@k>:<MWHr8&ABC]�¦MWCXbB6¡JLEFMIa@c@A

Linux, Apache, My-
sql, Perl, Php

JL6LEdowMWSGZ>CYbB6LJL6&CX:7[ 4RAFC5:7EGMWfQ�¦^�Z]aFbB:<MWATv�ijAFMI=G?G?BSG?BA¼S
AWcG6&CDow4Ia AGMWopCD4I:Q8L4R6WcFC�8Ta�476LE Z]EFZ¨4IaGbBAG4R6L^�:7tIAFZ];PAG?L[X�I:7CµAG8&HLbBA bB:QNOAG?B¢Wq
4I:<MIS³e&:Q?F4W[Y�¦Z]S�47��c2Z`4R6&CDop:7[Y��c�476LE�8&ABC 8&AG4I=�Z]E@c@fQJL:RCYA24ISF^¡AGJL6G4I:Q?B:¤q
Z]bBAG4WC�8TH@4ISG4RAG^u4R6LEwv

•

354IS@c¡ijMI6LZPAGMWbB6LZ`4WCY8&HG4ISG47A � < CXAG?B:7C 4R6LEFM¥N]C�8TH@4ISG4RA � �u?B6B8L?BSFM¥�¦ZPCXbBHGq
4IS@4RA
± A web based

ZPEGZ¨4IaFbBA@4RA�UI:¤c³AGJL6G4I:Q?B6L¢@c³Z`4RA@4WCY8&f7^9AG?F?F=�UWEWcGAGbLCY8&f7^
:<;PAFMIbB6@NOf<^rJL6LE�bFJL6LMW6L¢@c�c@A�:7tI:Q?LCDoTk>6L¢@c³8&ABC`c@A�A@c@AWe&A@k>bLCDZ¨476L¢@c&v ± 6E@JLH�A@c@=GJB4IEFtIS¡Z]¢FZ`4ISFbBA9Z`4ISFMW[X�I:<47ABC>Z]:�¹º?B:<¢@k>:7MI6 � 6WN]CDZ]bLCY8&H � � 6@NOC\q
Z]bLCY8&Hs·_c@6TCDow476L¢ =��¦UWCY8&A²JL6&Er:QJ&CD4IMIfQJL:RCO4IS9Z]E@c@:7M¥NOAFZP[XATmOa²4IS@c²:QJ&CY8&6&C\q
cW��cG[XA�Z]EGNp8&:Q8&M@CYbBfQcW��cu4IbBSGbB=G47��cnbB:¶=G?F?BAuZ]EFZ`4IaFbBAG47Awm@bB:¶4IS@cnJLMI6LZOk>aWq
8&S�:<tIAFM¥4IaFZ]:<��cjh

modules
l�8&ABCG4ISWcu:¤c@U@CY=FbB:7Z]SuA@JL6Bk>aG8&:<EFZ]S�Z¨476&CDop:R[���c

bB:n4ISrowMWaGZPSVe&=GZP:Q��cVUW:<UI6LbBfQcW��c96BJL6&CXAFZ]UIaGJL6G4I:�bB6LMI;>aG^@v
��opMIaFZ]S¡:7;PAFMIbB6@Np��c A@c@6&C\oT4R6L¢ 8L�¦UWCY8&A�:QJ&C 4IMIf<JL:7C 4IS@c¡6&EGZ>CYAFZ¨4WC�8Ta¡JLAFMIAFbB:¤q
4IMI6BJL6T[\SFZ]S§476LE£Z]EFZ¨4IaGbBAG4R6L^�8&ABC�4ISWc�JLMW6LZ]AFMIbB6@Npa§4R6LE§�¦Z`4I:sc@A§:<tIAFZ];>AWq
?L[X�I6@cW47ABC_JLAGMW=@?F?BSG?BA£4IHLZ]6 S�AFtWCD6LJ&CDZ`4W[XA 476LE HLZ]608&ABC�EF»PSG?Bf<^�47AFop¢@4ISG4I:7^
Z`4IS ?B:RC 476LEFM¥N][XA³4R6LEwv²� owMWaGZPS JLMIHLZpk>:<4<��c�:<;>AGMWbB6WNp��c�N]CYA³4IS ?FaF»>S³A@cW4WC\q
NOMI=F;]��c9AFZ];PAG?B:7[XAF^uJLAFMIf<op:RC]4IS9UWEWcGA@4IHG4ISG47ArA@JL6L8&AG4I=GZ¨47AFZ]SF^�Z]:uJL:7MW[YJB4<�¦Z]S
Z];>=@?BbBAG476&^jEG?LCY8&6L¢9aK?B6@N]CDZ]bLCY8&6L¢sZ]:nJL6W?B¢9bLCY8&MIHsopMI6@cGCY8&H�UWCX=FZ`4ISFbBAwvº¹�c@AG?@q
?BAG8L4WCY8&=KJLMI6G4I:7[ c@:<47ABCwSVopMIaFZ]SKUWCYJB?B6L¢

server
JLMI6B8&:RCXbBf¤c@6LErSV:<JLA@c@AF;P6LMI=V4R6LE

Z]EFZ`4IaFbBAG476&^rZ]:²JL:7MW[YJB4<�¦Z]S�AGJB�º?B:7CXAF^r?B6@N]CDZ]bLCY8&6L¢�cGA�JLMIAGNObBAG476BJL6TC\S@k>:7[�ZP:
bBSFUI:¤cFC�8TH�opMIH@c@6Ov«354R6�Z]¢FZ¨4ISGbBA¡AFE@4IH�UIHFk>SG8&:«4762HWcG6LbBA³hGinMI6&bBSWkµf<AF^Rlr8&ABC
:7[ c@ABCP476 JLM¥�º4R6³Z]¢FZ`4ISFbBA²SG?B:Q8L4IMW6WcFC�8TaG^VUWCXAG8&EWe&f<Mgc@SFZ]SF^�JL6&EsU@CYAG4W[Dk>:Q4RAFC>EGJLH
4IS@c �¨:¤cGCY8&a 2 ·jUI:RCXA < SFbBHLZPCXAF^���MIaFZ]SF^

(GNU - G.P.L.)
v

A��
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x9y�� � ��� � ��|��K�¦~������ ���9�����«��� ���r�	�9�����
�K���1�+�
�¼�����r�

=�AG4I=n476�ZPow:7UWCXAFZ]bBH�:<tW:Q4I=FZpk>SG8&A@c_6&CWe&AFZPCY8&f<^5?B:7CD476LEFM¥N][X:<^�8&ABCF6&CGJLMW6LUWCXAGNpMWAIq
;Pf7^9JL6LE�:R[ cGAFC A@c@AGNp8&AB[Y:7^9cGA³JB?BSFMI6&[ 476¼Z]¢FZ¨4ISGbBA³?FAFb@e&=@c@6@cW47AF^¡E@JLH&»PS2476@c
4IMIHBJL6 ?B:7C 4R6LEFM¥N][XAG^ 8TAFC 4WC\^ CXUWCXABC 4I:7MIHG4IS@4I:7^ 4<��c �Kv ± vY·«v�HBJB�¦^�AFEG4If<^¡JLMI6Lf q8&EF»PA@c AGJLH�4IS§ZPow:<4WCY8&a�f<MI:7E@c@A£A@?F?B= 8&ABC�4IS@c§CXUW[XA�:<bFJL:7CXMW[XAwv�inAFMI=G?F?BSG?FA
UIHFkµS@8T:9bB:QNO=G?BS e&AFMI¢G4IS@4RA�4IHLZ]6¼Z¨4WCD^98TA@4I:7E@k>¢@c@Z]:7C\^²4ISF^r¹¦EFM¥�ºJLA�� 8&aF^¡¹¦J&CDq
4IMI6BJLaF^�HLZP6d8&ABC�Z`47A¼bB6@cW4If<?BA¼S@?B:<8L4IMI6@cGCY8&aF^�UWCXAG8&EWeLf7Mgc@SFZ]SF^ 4ISF^

Gartner
Dataquest (2002)

8&ABCP4ISG^
IBM (2004)

v

���� ��� � / )������ $������ �'" (����
���0$

��CpeLAFZPCY8&f7^�?B:7C 4R6LEFM¥N][X:<^�JL6&E²8&A@k>6LMW[\Z`4ISG8&A@c9A@JL6&ZO8&6BJL6L¢@c³°

•

354ISKeL:<?F4W[��¦ZPS²4ISF^�:<ZO�º4I:7MWCY8&aF^�?B:7C 4R6LEFM¥N][XAG^«8&ABCO4IS@c9AGJL6G4I:Q?B:<Z]bBAG4WCY8&HGq
4I:<MIS9:7tIEGJLSFMIfQ4ISFZ]SK47��cVJL6@?LC 4¥��c&v
inMI6L8&:7CXbBf¤cG6LEVc@AV:QJ&C 4I:7EGoTk>:R[w476²JLMI�º4769:R[ cGAFCwA@c@AGNp8&AB[XAVSK¢GJLAFMItIS«JL6LZ]6Gq
4WC�8T6BJL6&C\SFbBfQcW��cuUW:<UI6LbBfQcW��c_JL6LE�ZPEGb@e&=G?F?B6LE@c�Z¨476@cn:QcW476BJ&C\Z]bBH�47��c_JLMI6Gq
eB?BSFbB=G4<��c&mLZ¨4IS@cu6LMINpA@cW�º4WCY8&aKA@c@AFUWCX=FMgk>M¥�¦ZPS�4<��c�EGJLSFMI:<Z>C���c�8&ABCTZ`4IS@c
bB:QN]CDZ`4R6BJL6&[�SGZPS¼4ISF^�A@JL6G4I:<?F:7Z]bBAG4WCY8&HG4IS@4RAF^r4R6LEF^Wv£�+JL6LZ]6G4WCY8&6BJL6&[�SFZ]S
bFJL6LMI:7[pc@A²:QJ&C 4I:7EFo&kµ:7[ObB:j4IS²opMIaFZ]S²:¤cGHL^�Z]EFZ`4IaFbBAG476L^jUWCXAFop:7[XMWCDZ]SF^�47��c
AFCD4ISGbB=G47��cs47��c�UWSGbB6G4¥��c&m¨4ISG^9JLAGMWA@8T6W?B6L¢@k>SFZ]SF^²4ISF^²JL6LMW:7[XAF^98&ABC¨476LE
owMWHWcG6LErEG?B6BJL6&[�SGZPSG^�476LEF^@v

•

354IS@cK:¤cG[DZPowEFZ]S94ISG^u:Qc@SFbBf<M¥�¦Z]SF^j8&ABC]:<J&CY8&6&C cW��cG[XAF^�4<��cKJL6@?BCD4¥��c²bB:j4IS
UISFbB6@4WCY8&arAGMWowar8&ABCO4WCD^�AGMWbBHLUWCX:<^�EGJLSFMI:7ZP[X:<^@v
� :QcG[DZ]opEFZ]S 4ISG^�:QJ&CY8&6TC c@��cG[XAG^�8&ABC¶:Qc@SFbBf<M¥�¦ZPSG^24<��c JL6W?LC 4¥��c£bB:³4WCD^
AGMWowf7^K8&ABC´4WCD^²EGJLSFMI:7ZP[X:<^KJLMI6:9GJL6FkµfQ4I:7C`4IS@c A@c@=GJB4IEFtIS�:¤cGHL^²UIE@c@AFbLCY8&6L¢
UWCY8L4IEFA@8T6L¢94IHBJL6&ETv

•

ijMI6Ge&6@?BaK4<��c��²v ± v�·VvObBf<ZO��4R6LE9UWCXAFUWCY8L4I¢F6LEwv�354IS@cVf7MI:<E@c@AKJL6LEKJLMWA@NTqbBA@4R6BJL6&CXa@k>SG8&:sUWCXA@J&C\Z`4¥��k>SG8&:sHG4WCº6&C < aFbB6&C¦A@JL6&UW[XUI6LE@c�bB:<NO=@?BS�e&AFMI¢Wq
4IS@4RArZ¨4ISWc²JLAFMI6Gopa¡4R6LEFMWCDZ¨4WC�8&��c¡JB?BSFMI6L;P6&MWCY��c&m>Z¨4ISWc9JLAFMI6&EGZ>[YAFZ]Sr476Gq
J&C�8&��cVJLMI6 � H@cW47��c²8&ABCO:QJ&CDop:RCYMWaGZP:Q��cK8&ABCOZ`4IS@c«JLMW6Ge&6W?Ba²4R6LE²f<M¥NO6LE94ISG^
< SFbB6@4WCY8&aF^�·uMIopaF^Wv

± 6uZ]opaFbBA �pv 6�JLAFMI6LEFZPCX=F�I:7Cg4WC\^ eLAFZPCY8&f7^�?B:7C 4R6LEFM¥N][Y:7^º476&E�Z]EFZ`4IaFbBAG476L^@v 2 �uJB�¦^;PAB[ c@:<47ABC�Z]:£AFEG4IH�6TC�opMIaFZ`4I:7^(© EGJL=G?F?BS@?B6&C mKJLMI6!� Z`4I=FbB:¤c@6TC m¡UWCXAGop:RCYM@CDZ`4If7^ ªf<op6LE@c�UWCXAF;P6LMI:<4WCY8&=�JLMI6@c@H&bLCYA�JLMIHLZwe&AFZ]SF^�Z`476jZ]¢FZ`4ISFbBA�© UWCXAIe&A@k>bLCDZPbBf¤c@S5JLMIHGq
Zwe&AFZ]S ª v ��C�JLMI6!� Z¨4I=GbB:Qc@6&C�47��c 4IbBSFbB=G4<��c f7op6LE@c§AFEFtISFbBf¤c@A§JLMI6@c@HLbLCXA
ZP:
:QJ&CXbBf7MI6LEF^r:7;PAFMIbB6@Npf7^9JL6LE�AF;P6LMW6L¢@c³4IS³?B:7C 4R6LEFM¥N][XA�4R6LE�4IbBaFbBAG476&^²476LEF^9ZP:

A#"
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3�opaGbBA �wv 6T°��5AFZPCY8&f7^ � :7C 4R6LEFM¥N][Y:7^V3�EFZ¨4IaGbBAG4R6L^

Z]opf<ZPS²bB:_4R6LEF^�E@JLAG?F?BaG?F6&EG^jJL6LErUI:¤cKbFJL6LMI6L¢@cVc@A9bB:Q4RAWeL=G?F?B6LE@c�8&MW[\ZPCXbBA9UI: q
UI6LbBfQc@Awv ��CµUWCXAFow:RCXMWCDZ`4If7^«f7op6LE@crJB?BaGMWS9JLMIHLZpeLAFZ]S¡Z]:�6@?BHB8L?BSFMI6³4R6�Z]¢FZ`4ISWq
bBAwv ± ArJL6W?LC 4WCY8&= JLMWHLZO�ºJLArA@c²8&ABC>UI:¤c9JL:7MWCY?FAFb@e&=@c@6@cW47ABCPZ`476�ZPE@Np8&:<8&MWCXbBf¤cG6UWCX=GNOMIAFbBbBA2UWCXA@k>f<476LE@c�AFEFtISFbBf¤c@A�UWCY8&ABCY�¦bBA@4RA�JLMIHLZwe&AFZ]SF^²N]CXA24IS@c�:7tIAGNw�ºNOa
A@c@AF;P6LMI��cVN]CXArbB:7bB6Wc@�¦bBf¤c@A²4IbBaFbBAG47A²a9476 Z]¢@c@6@?F6¡476&Er6LM¥NOA@cGCDZPbB6L¢wv ± fQ?B6L^S�UWCXAWe&A@k>bLCDZ]bBfQc@SuAGEG4IauJLMIH&Zwe&AGZPS�:<tIAFZ];>A@?L[X�I:RCG4ISWcj8&AG?B¢@4I:7MIS�?B:7CD476LEFM¥N][XA�8&ABC
4IS@cK:<Np8&EFMIHG4IS@4RA947��cKUI:7UI6LbBfQcW��c²476LE¡Z]EFZ`4IaFbBAG476L^@v

���� ��� � ��"�� � / � ��/�� � $ � �0 ���"	��" �
��
��

± 6VZ]¢FZ`4ISFbBAnUWSGbLC\6LEFM¥NOaWkµS@8T:5bB:¦e&=FZ]Sj476«JLMIHG4IE@JL6 LAMP (Linux, Apache,
Mysql, Perl, Php, Python) ¬� ½ ¯ JL6LEj:<tIAFZ];>A@?L[X�I:RC¥4IHLZ]6�EF»>S@?B=�:<J&[YJL:<UIAuAFtWCD6GqJ&CDZ¨4W[YAF^nHLZ]6K8&ABCTAGZP;P=G?B:7CXA�UI:7UI6LbBf¤c@��c&vº¹�c@UI:RC�8&4WC�8T=VA@c@AF;>f<MI6LEFbB:�HG4WC&476KJLMIHGq
4IEGJL6rAFEG4IHrHBJB�¦^�A@c@AF;>f<MI:<47ABCpZ`4R6WcKUWCY8L4IEFAG8&Hr4IHLJL6

Home of the Open Go-
vernment Interoperability (http://governmentforge.org)

opMISFZPCXbB6BJL6TCY:R[\q
47ABCPA@JLHs4WCD^�JLAGMWA@8T=@47� UISFbBHLZ>CY:7^�EGJLSFMI:<ZP[X:7^W°

• Hamilton County Register of Deeds
(Linux, Apache/1.3.12 and PHP/4.0.4pl1)

• State of Rhode Island and Providence Plantations Rules and Re-
gulations Database.
(Linux Apache 1.3.27, PHP4.3.1)

• Dublin County Register of Deeds
(Apache/1.3.20 Sun Cobalt, PHP/4.0.4)

A�
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3�opaFbBA��pv  °¦ijMI6G4I:7C c@HLbB:Qc@Sr;>EFZPCY8&a9AFMIoOC 4I:Q8&476@cGCY8&a Z]EFZ`4IaFbBAG476L^

INTRANET EXTRANET

PROMETHEUS

OTHER
SYSTHEMS

MAIL/WEB
SERVER

INTERNET

CITIZEN/
MEMBER

VISITOR

FIREWALL

FIREWALL

• State and County QuickFacts U.S. Census Bureau
(7 servers, Apache/1.3.27, Red-Hat/Linux, PHP 4.1.2)

± 6£Z]opaFbBA �wv  JLAFMI6LEFZPCX=F�I:7Cº4ISWc�JLMI6G4I:7C c@H&bB:¤c@S�;>EFZPCY8&a�AFMIoOC 4I:Q8&476@cGCY8&a 476LEZ]EFZ`4IaFbBAG476&^Wv
354IS£Z]E@c@f<op:RCYA JLAFMI6LEFZPCX=F�I6@cW47ABC5A@c@AG?BE@4WCY8&HG4I:7MIA 6TC�:<;PAFMIbB6@NOf<^�JL6LE£Z]E@cIk>f¤q
476&EWcV476²JLMWH@4IEGJL6

Lamp
8&ABCTopMISFZPCXbB6BJL6TCYa@k>SG8&A@cKZ`47AVJB?BAB[DZPCXAV4ISF^_JLAFMI6L¢FZ]AF^

:<MINpAFZP[XAF^@v

���� ��
Linux

± 6 Linux
UISFbLCD6LEFM¥NOa@k>SG8&:KAFMIoOCY8&=³AGJLH�4R6@c

Linus Torvald
:QcW�*Z`4IS�ZPEWcGf q

op:7CXAjAWcGA@JB4I¢FoTk>SG8&:ºZ]:�4If<476&C\6je&AWkµbBHjAGJLHuJLMI6@NOMIAFbBbBAG4WCDZ`4If7^¦Z]:¦H@?B6u476u8&HLZPbB6

A��
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JL6LE¡Z]aFbB:<MIA9AGJL6G4I:Q?B:R[Of¤c@A¡;>CY?LCY8&H 8&ABC]Z]¢GNOopMI6@c@6s?B:7C 4R6LEFM¥N]C�8TH³Z]¢FZ`4ISFbBAKJL6LE
opMISFZPCXbB6BJL6&CX:7[D47ABC :<EFMIf<�¦^�4IHLZP6³Z]:�Z¨47A@k>bB6L¢F^�:7M¥NOAGZ>[YAF^

(workstations)
HLZ]6

8&ABC´Z]:«:<tIEGJLSFMI:<4IS@4If7^«U@C�8&4I¢@��c
(servers)

v ± 6 Linux
AGJL6@4I:<?B:7[µ4IS@c¡:¤cGA@?F?BAWq

8L4WCY8&a�?F¢FZ]SuZ¨4WCD^�bB6@c@6BJB�º?LCXA@8Tf<^�JL6@?LC 4WCY8&f<^_JL6LE�JLMI6&ZOJLA@k>6L¢@cncGA�:<;PAFMIbBH&Z]6LE@c
:Q4RABCYMW:7[X:<^�UWSGbLC\6LEFM¥N][YAF^�8&ABC]UWCX=@k>:<ZPSG^u?B:RC 476LEFM¥N]CY8L��crZ]EFZ¨4ISGbB=G47��c&v
± 6 :QNOop:7[XMISFbBAKN]CXA²4IS9UISFbLCD6LEFM¥N][XA9:Qc@HL^�:<?F:7¢@k>:<MI6&EK8&ABCO;>CY?LCY8&6L¢9N]CXA²4R6¡bBf7Z]6opMIaFZ`4IS�JL6LE¼Z¨4ISGM@[Y�W:Q47ABC Z`4R6

Unix
© bB:r4IS@c2:<JB��c@EFbL[XA

GNU ª tI:Q8T[ c@SFZ]:¡476� 3 8 �pvr3�aFbB:<MWA�EGJL=FMIop6LE@csJL6@?F?Ff7^98&ABC¨UWCXAG;>6LMI:<4WC�8Tf<^rU@CYA@c@6&bBf<^94R6LE³?B:RC 476LEFMRqN]CY8&6L¢sZ]EFZ`4IaFbBAG476L^
GNU

JL6LErZ¨4ISFMW[X�I6@cW47ABC]Z¨476@cKJLEGMWaWcGA
Linux

v
��JLSGNOAB[D6L^V8L�¦UWCY8&AF^K476&E

Linux
:R[ cGAFCµUWCXA@k>f7ZPCXbB6L^«ZP:�H@?F6&EG^V8&ABC>8&AG4I= Z]E@c@f q

JL:7CXAsA@c@6&CDow4IHL^VZ]:u8&=@k>:�UWSGbBH&ZPCXAra CYU@C��º4WCY8&a AFMIopa9JL6&E¡:<J&C k>EFbB:7[]c@As:Q?BfQNOtI:RC m
4IMI6BJL6LJL6&CXaGZP:7C are&:Q?F4WCY�¦Z]:7CP476�JL:7MWCX:<opHLbB:Qc@6³4R6LEwv ;�:�AGJB?B=r?BH@N]CYA 4R6

LinuxHBJB�¦^¡8&ABC¨H@?BA�4RA�Z]EFZ¨4IaGbBAG4RA�AWcG6&CDow476L¢�8L�¦U@C�8TA�UW:¤c³JL:<M@CYf7op:7C m 6&¢@4I:rA@JL6G4I:¤q
?B:7[µf¤cGA¡bBAF¢FMI6 8&6LEG4W[º©

black box ª AG?G?B=sf¤c@AsZ]¢FZ`4ISFbBArhGUWCXAFEGNOf<^gl¡f<476&CXbB6 cGAJLMI6LZPAGMWbB6LZ`4I:R[OZ`4WCD^�AWcG=@Np8&:7^�476&EropMIaFZ`4ISwv
3�opaGbBA �wv �p° ± 6 ?F6@NOHG4IE@JL6s4R6LE Linux

± 6 Linux
bFJL6LMW:7[¦c@A�opMISFZPCXbB6BJL6&C�SWkµ:7[�NOCXAdJB?Fa@k>6&^³:<M¥NOAFZPCY��c¼8&ABCº?B:7CD476LEFMRq

N]CY��c&mwA@c@=GJB4IEFtIS«:<;PAFMIbB6@Np��c&mpUWCXAGop:R[YM@CDZ]SKUWCY8L4I¢G��c«AG8&HLbBAV8&ABCT�¦^�e&AFZPCY8&H²?B:RCDq
476&EGMINOCY8&H�Z]¢FZ`4ISFbBA¡N]CYA�AGJB?B6L¢F^KopMIaFZ`4I:<^@v � :RC 476&EGMINp:R[ 4IHLZ]62Z]:  6Iq bit

H&Z]6
8&ABC � �@q bit

:QJL:7tI:<MINpAFZ¨4If<^@muEGJL6LZ¨4ISFMW[X�I:7C�JL6W?BEF:QJL:7tI:<M¥NOAFZP[XA,©
multitasking ª8&ABCO:R[ cGAFC]Z]EFb@eLAG4IH9bB:jbL[XA²JB?BS@kP�¦MIAKZ]EFZ`4ISFbB=G4<��c�8TAFC]:QJL:<tW:<M¥NOAFZ`4¥��c&v ;2JL6Gq

MI:R[pc@A9opMISFZPCXbB6BJL6TC\S@k>:7[P47AFEG4IHGowMW6WcGArAGJLHsJL6W?F?B6L¢F^�opMIaFZ`4I:7^9©
multiuser ª 8&ABCEGJL6LZ`4ISFMW[X�I:RCOJLAFMI=G?F?BS@?BS²:<JL:<tI:7M¥NOAGZ>[YA2©

multiprocessing ª bBf<opMWC]8&ABC]UI:<8&AFf<tWC:QJL:7tI:<MINpAFZ¨4¥��cu4RAFE@4IHGopMI6@c@Awv �uMWSGZ>CYbB6LJL6&CX:7[ 4RAFCT8&AG4I=�8&HLMI6@c«Z]:�JLAGMW=@?F?BSG?B6LEF^
EGJL6W?B6@N]CDZ`4If7^9©

parallel computers ª 8&ABCwUWCXA@8T6LbLCDZ`4If7^9© servers ª :QcW�
f<op:7CpAFMRq8&:<476L¢F^K6LUISGNO6L¢F^³©
drivers ª N]CXA�bL[XA¡JB?BS@kP�¦MIAsZ]EFZO8&:7EG��crJL6LE�A@c@A@c@:Q��cG6Wc@47ABC8&ABCGe&:<?G4WCY��c@6@cW4RABCLZ]E@c@:7oT�¦^_A@JLHVJLMI6@NOMIAFbBbBAG4WCDZ`4If7^�Z]:�6@?FHL8L?BSGMW6K476@c�8&HLZ]bB6Ov

��MISFZPCXbB6BJL6&CX:7[ 4RABC¨:<J&[DZ]SF^9Z]:«8TC c@SG4I=�4ISG?Bf<;]��cGATm¨hGf7tIEGJFc@ABls8TC c@SG4I=�4ISG?Ff7;]��c@A
4IMW[ 4ISF^_Np:QcGCX=F^

3G
mB4ISG?B:<;]��cFC�8T=�8&fQcW4IMIAwm&:7CY8&6@c@6G4ISG?Bf<;P��c@AwmTEGJL6W?B6@N]CDZ`4If7^nop:7C\q

A��
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MIHL^¶q
pda
mLZ]EFZ`4IaFbBAG47AnNO:Q�ºNOMIAF;>CY8&6&¢�:¤cW4R6BJ&CDZ]bB6&¢uk>f<ZPSG^�q

GPS
mFZ]EFZ`4IaFbBAG47A

JB?B6LaGNOSGZPSG^_q
navigation systems

m]8&=FbB:<MW:<^uJLAFMIAG8&6@?F6&¢WkµSGZPSG^nq�AFZ];>A@?B:R[YAF^@m
SG?B:Q8L4IMI6@cGCY8&=�Z]EFZ`4IaFbBAG47A_AFEG476L8TC c@aG4<��c&mLSG?B:Q8L4IMW6WcFC�8T=�Z]EFZ`4IaFbBAG47AjUWCX=@NwcW�¦ZPSG^
eL?BAIeL��c�6GowSFbB=G4<��cTmwCXAG4IMWCY8&f<^jZ]EFZO8&:7EGf7^WmTZ]EFZ`4IaFbBAG47A�SG?B:Q8L4IMW6WcFC�8TaG^j»PSF;>6L;P6Gq
MW[XAF^Wm MI6W?BH@N]CYA�op:7CXMIHL^@m�AGEG4IHLbBAG4R6LEF^KJB�º?FSG4If7^Wm`4RAFbB:7CXAG8&f<^9bBSFopA@c@f<^K8TAFC¨Z`4IS@c
Z]E@cW4IMWCYJB4WCY8&ajJB?B:7CD6&»PSF;>[XAu4<��cjZ]EFZO8&:<EG��c�JL6LEu:<8L4I:Q?B6L¢@c_8&M@[DZPCXbB:<^5?B:7C 4R6LEFM¥N][X:<^
Z]:_eTCD6LbBSFopA@cGCY8&H JL:<MWC\e&=G?F?F6@c&v
3�aFbB:<MIA�U@CYAG4W[Dk>:Q4RAFC AGJLH2bL[YA JB?BS@kP�¦MIA UWCXA@c@6LbF��csJL6LE�bFJL6LMI6&¢Wcsc@A�bB:<47AF;P6LMgq
4<��kµ6L¢@cjU¥�¦MI:7=@cuAGJLH�4R6«U@CYAFUW[Y8L4IEF6Ov�3�EFb@e&AG4If<^�bB:

Intel x86
Z]EFZ`4IaFbBAG47Aj:7[ c@ABC

JL:<M@CDZ]Z]HG4I:<MW:<^9AGJLH�4IMWCXAG8&HLZPCX:<^@v � 8&=@k>:²UWCXA@c@6LbBa�JLAGMWf<op:7C¨Z`476�opMIaFZ`4IS�f¤c@A
:<tW:7CXUWCY8&:<EFbBfQc@6�JLMIH@NOMIAFbBbBAd:QNp8&AG4I=FZ`4RAFZ]SF^ 8&ABC�fQc@AdZ]¢@c@6@?B6�AGJLH§:<J&CXbBf<MI6LEF^
:<;>AFMIbB6WNOf7^�JL6LE§UI:Qc UWCXAF;Pf<MW6LE@cdZ]SFbBAWc@4WC�8T= bB:<47AFtI¢�4R6LEF^Wv ��C¶J&CD6
UISFbB6L;µCDq
?B:7[D^«UWCXA@c@6LbBf<^«UWCXAG4W[ k>:QcW47ABC]ZP:u4IMI:7CD^«a98&ABC]JL:<MWCDZPZ]HG4I:<MI6LEF^«6BJB4WCY8&6L¢F^«U@[DZO8&6LEF^
8&ABC JL:<M@C�?BAFb@e&=@c@6LE@c�bB:<Np=G?B6�AFMWCDk>bBHd:7;PAFMIbB6@Nw��c�8&A@kP�¦^s8&ABC�:QNOop:7CXMW[XUWCD6£:<N&q
8&AG4I=FZ`4RAGZPSG^³8&ABC¶opMIaFZ]SF^@v*¹�c@UW:7CY8L4WCY8&=�8&=@k>:�UWCXAWcG6LbBa§JL:<MWCY?BAFb@eL=@c@:RC�:<8L4IHL^
AGJLH³4R6WcsJLEFMIa@c@A 476LE

Linux
m 8&:7CXbB:Qc@6WNOMI=F;>6LEF^Wm`JLMW6WNOMI=FbBbBAG47A�:<JL:<tI:7M¥NOAGZ>[YAF^

?B6WN]CDZ¨4WCY8L��c ;P¢G?F?F��c&m�UISFbLCD6LEFM¥N][XAG^2JLAFMI6LEFZPCX=FZ]:Q��cTm5:<JL:<tI:7M¥NOAGZ>[YAF^2:7CY8&H@c@AF^Wm
JLMIHLZpeLAFZ]SF^VZ`4R6�UWCXAFUW[Y8L4IEF6Om´UWCXAFow:R[XMWCDZ]SF^²SG?B:Q8L4IMI6@cGCY8&6&¢�47AFopEFUIMI6LbB:R[D6LEwm´owMWaIq
ZPCXbBA�:7M¥NOAG?F:R[XA³N]CXA�4IS³UWSGbLC\6LEFM¥N][YA�:<J&CDZ`4ISFbB6@cGCY8L��c�:QNpNOMI=F;]��c³AG?F?B=³8&ABC AGMgq
8&:<4I=�JLABCDoTcG[XUWCXATv ± 6�?B:7CD476LEFM¥N]CY8&H¼Z]¢FZ`4ISFbBAsAG?G?B= 8&ABC¨6&C`:7;PAFMIbB6@Npf7^KJL6LE³4R6Z]E@c@6LUW:<¢F6LE@c2bFJL6LMI6&¢Wc�c@A�:¤cGSGbB:7M¥��k>6L¢@c2bBf7ZO��UWCXAFUWCY8L4I¢F6LEwvd35476dJLAGMW:Q?Gk>H@c
EGJLaFMIopAWcV8&=GJL6&CXA²JLMI6GeL?BaFbBAG47AKbB:_4IS@c«EGJL6LZ¨4IaFMWCXtISK4<��cK:Q?F?BSWcFC�8&��cVopAFMIAG8L4IaWq
M¥��cr:QcW�0ZPaGbB:7MIA94RA9JLMI6FeB?BaFbBAG47A¡AGEG4I=¡f<op6LE@cr:Q?BAFoOCDZ`4R6BJL6&C\S@k>:R[µZ]:�HW?B:7^�4WCD^
UWCXA@c@6LbBf7^WvºijAGMWf<op:Q4RAFCGbB=G?LCDZ`4RAwmGZ¨4WCD^5JL:<MWCDZPZ]HG4I:<MI:7^¶AGJLH�AFEG4If<^@mFSjUWEWcGA@4IHG4ISG47A
:QNp8&AG4I=FZ`4RAFZ]SF^�bBf<Z]A«A@JLH²fQc@A«JB?FaFM¥�¦^n:Q?F?BS@c@6BJL6&C�SGbBfQc@6²JL:7MWC\eL=G?F?B6@c�ZP:�JL6W?B¢
bLCY8&MIH�opMI6@cGCY8&H�UWCX=FZ`4ISFbBAwv���COJ&C\6�UWCXAGUW:<UI6LbBfQc@:<^�A@JLH AFEG4If<^�:R[ cGAFC °

• Gentoo - http://www.gentoo.org

• Fedora - http://fedora.redhat.com

• SuSE - http://www.suse.com

• RedHat - http://www.redhat.com

• Debian - http://www.debian.org

• Slackware - http://www.slackware.com

± 6 3�¢GZ¨4ISFbBA«�n?B:Q8L4IMI6@cGCY8&aF^ < CXAG8&EWe&f<MgcGSGZPSG^jJL6LE²A@c@AGJB4I¢FoTk>SG8&:�Z¨4ISGM@[Y�W:Q47ABCZ]:
Linux

8TAFCPZ`4IS@cVU@CYA@c@6&bBa 8 v 6K4ISF^ Suse
v

�*bB:<4I=WeLAFZ]S�4IbBSFbB=@47��c�476LEV:<EFMI¢G4I:<MW6LE«UWSGbBH&ZPCD6LEV476&bBf<AVZ]:�?B:7C 4R6LEFM¥N]C�8T=²Z]EWq
Z`4IaFbBAG47Asas?B6WN]CDZ]bLCY8&H�A@c@6&C\oT4R6L¢�8L�¦U@C�8TA�:7[ c@ABC bL[XA¡8TAWkµAGMW=¡JL6@?LC 4WCY8&a³AGJLHL;>AIq
Z]Swv ± 6�JB?Ff76@c_NwcW�¦Z`4IHuJLAFMI=FUI:RC NObBAnbB:<4I=Ie&AFZ]SF^¦Z¨4ISWc�¹¦EFM¥�ºJLSj:7[ c@ABCGAFEG4IHu476LE

A�@
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< aFbB6LE ;�6@c@=Fop6LE�HBJL6LE�bB:Q4I=j47AuJLMI6FeB?BaFbBAG47AjJL6LE�UWSGbLC\6L¢FM¥NOSGZPAWcu6&CBbB6@c@6BJB� q
?LCXA@8Tf<^�4RAG8L4WCY8&f<^V:Q4RAFCXMWCY��crJLAFMIAGNp�ºNOaF^�8&ABC>UWCX=Wkµ:<Z]SF^�:7bFJL6LMWCY8&6L¢s?B6WN]CDZPbLC�8T6L¢
S9bB:<4I=Ie&AFZ]SwmptI:Q8T[ c@SFZ]:uZ¨476s4IfQ?B6L^�4R6LE 6������wv
3�¢FbB;]��c@AdbB:r4IS�U@C�8&4IEGAG8&a�JL¢@?BS

in.gr
8&ABC�476@c¼8]v ?j[Y8&6 ��AFZPCY?B=@8T6 ¬ 6 ®¥¯ SbB:Q4I=We&AFZ]S«JL6LEKJLMIHB8&:RC 47ABCwcGAKJLMIAGNpbBAG4R6BJL6&CXaFZ]:7Cp6 < aFbB6L^ ;�6WcG=Gop6LE9JL:<MWCY?BAFb@q

e&=@c@:7C °

� � ¸.Z`4R6LEF^�6BJL6&[D6LEF^�k>A � �wv������³© JL:<M@[�JL6&E ª:QNp8&AG47AFZ`4RA@k>:7[p4R6
Linux

��MIaFZ`4I:7^ �
�
v������³© JL:<M@[�JL6&E ª

� 6@NOC\Z]bLCY8&H�JL6LE9k>A²AGJL:QNp8&AG47AFZ`4RA@k>:7[
Windows NT 4.0/ MS OfficeijMI6!� H@cW47A � 6@N]CDZ]bLCY8&6L¢�© =@?F?BA ª  ����© JL:<MW[YJL6LE ª¹¦;>AGMWbB6WNOf<^ � 6@N]CDZ]bLCY8&6L¢¼© =@?F?B:<^ ª � ® ��© JL:<MW[YJL6LE ª

�*bB:<4I=WeLAFZ]S«:7[ c@ABCTbL[YAKopMI6@c@6Ge&HLMWAVU@CYAFUWCY8&AFZP[XAVJL6LEKAGJLABC 4I:7[TJLMI6LZP:Q8L4WCY8&aKbB:Q?Bf¤q
4ISu8&ABCBZ]op:7UWCXAGZPbBH�JLMI6B8T:7CXbBf¤c@6&E�c@A�6@?B6B8L?BSFM¥��k>:7[LbB:5:<J&C 4IEFoO[YAwm&CXUWCXAB[ 4I:<MWA�HG47A@c
JLMIHB8T:7C 4RAFC¦N]CYAdf¤c@A < aFbB6 4IfQ4R6&CY��c�UWCXAFZ`4I=FZ]:<��c§© JL:<MW[YJL6LE �Fv 6 � �pv�������8&AG476&[\q8&6LEF^ ª v � < aFbB6L^�476LE ;26@c@=Fop6LE9k>A²6W?B6B8&?FSFM¥�¦ZP:7CO4ISrbB:Q4I=We&AGZPSVZP:nJL:7MW[YJL6LE
JLf¤c@4I:jopMIH@cGCXAwmPAGJLH Z]aFbB:<MIAwv
2 ¹�cGA�?LC NOHG4I:<MI6�NwcW�¦Z¨4IH2e&aGbBA³JL6LE2AF;>6LMI=�EBCD6Bk>fQ4ISFZ]S�?B6@N]CDZ]bLCY8&6L¢¼A@c@6&C\oT4R6L¢
8L�¦UWCY8&A�:R[ c@ABC¶AFEG4IH�4ISF^³JLH@?BSF^

Bergen
4ISF^ ?n6LMgeLSGN][XAF^Wv�� UWCXAWcG6LbBa

Suse
Linux

k>A�:<Np8&AG47AFZ`4RAWkµ:7[�Z]:�HW?B6LEF^¼4R6LEF^�c@f<6&EG^dUWCXA@8T6LbLCDZ`4If7^
HP serversJL6LEdk>A�A@cW4WCY8&AG47AFZ¨4IaGZP6LE@c�4R6LEF^³JLAG?LCD6L¢F^Wv(3�¢FbB;]��cGAdbB:�4R6Wc¼JLMI6 � Z`4I=FbB:¤cG6

JB?BSFMI6L;P6&MWCY8&aF^�476LE < aFbB6LE§8]v
Ole-Bjorn Tuftedal ¬ 6 3 ¯ 6&C�e&AGZ>C�8T6&[¶?FH@NO6&CJL6LE�6LUIaGNOSFZ]A@c³Z]:9AFEG4Ia³4IS�bB:Q4I=We&AGZPS³:7[ c@ABC 6&CY8&6@c@6LbLCY8&6&[¦A@?F?B=247AFEG4IH@opMI6@c@A

A@c@AGNwcW�¦MW[DZpkµS@8T:�Z`4R6K?F:RC 476&EGMINOCY8&HsZ]¢FZ`4ISFbBA�AFtWC\6BJ&CDZ`4W[XAV8&ABCwZ`4RAWkµ:<MIHG4ISG47A�ZP:
Z]¢GNp8&MWCDZPS9bB:uJL6W?F?B=9=G?F?BA9Z]EFZ`4IaFbBAG47Awv

���� � �
PHP

�
PHP

:7[ c@ABCµbL[YA AGJLH�4WCD^VJB?Bf<6@c¡U@CYAFUI:7UI6LbBfQc@:<^VNp?F�¦Z]Z]:<^«JLMI6@NOMIAFbBbBA@4WC\Z]bB6L¢
N]CXA«4IS@c�8TA@4RAFZO8&:<EFaVAG?G?BSG?B:QJ&CXUIMIAFZ¨4WC�8&��c�UWCY8L4IEFA@8&��c«4IHBJB��c&v¦��JB?BaFMISF^n6@c@6Gq
bBAFZP[XA²4ISF^

PHP
:R[ cGAFC

Hypertext Preprocessor
v

± ArZPSGbBA@cW4WCY8&HG4I:7MIA²JB?B:<6@c@:<8L4IaFbBA@4RAK4ISF^�:7[ c@ABC °

•

< CYAG4W[Dk>:Q4RAFCPU¥�¦MI:7=Wc²EGJLHs4ISWc��`:QcGCY8&a 2 ·uUI:7CXA < SFbBHLZPCXAF^��uMWaGZPSG^nq
GNU,

General Public Licence
bBf<ZO�³4R6LE�UWCXAFUWCY8L4I¢F6LE

(http://www.php.net)
v

•

¹¶[ cGAFCPZ]op:Q4WCY8&=9:7¢G8&6W?BS¡Z`4IS@cK:<8&bB=@k>SFZ]Swv

A�A
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3�opaFbBA �pv ½ ° 354RAG4WCDZ`4WCY8&= ��MIaFZ]SF^
PHP

qµ·u¢@NO6LEFZ¨476L^ 6��������������	� 
���������������������
����� �������� � ��! � �#" $&%����'�	� ( ��) ��(# �  ���� � %�* PHP - http://www.php.net/usage.php ª

•

� 8&�¦UWCY8&AF^24ISF^
PHP

:Qc@ZO�¦bBAG4¥��c@:<47ABC¦:7¢@8T6W?BA£Z`4R6Wc 8L�¦UWCY8&A
HTML

(Hypertext Markup Language)
JL6LEjopMISFZPCXbB6BJL6&CX:7[D47ABCW:7EFMIfQ�¦^¦Z¨476uUWCXAWq

UW[Y8L4IEF6¡N]CXA94IS@c²UISFbLCD6LEFM¥N][XA98&EFMW[Y�¦^Vh@Z¨47AG4WCY8L��cGl9C\Z`476&Z]:Q?L[XU¥��c&v
•

h ± MIf7op:7C l9Z]:uH@?BA²47A¡UISFbB6L;>CY?Ba²?B:7C 4R6LEFM¥N]CY8&=¡ZPEGZ¨4IaFbBA@4RAwv
•

¹¶[ cGAFCwZ]EFb@e&AG4Ia«bB:nHW?B6LEF^j476&EG^uUWCXAFUI:7UI6LbBf¤cG6LEF^j:7tIEGJLSFMI:Q4ISG4If<^K©
Apache,

Windows IIS, Netscape Ent. Server, Microsoft Personal Server,
AOL Server

8PvYAwv ª v
•

¹¶[ cGAFCPAFM¥8&:Q4I=rZ`47A@k>:7MIa²Z]:uZ]E@c@UIEFAFZ]bBH¡bB:u476@c
Apache Web Server

v
•

ijAFMIf<op:RCPCY8&A@c@6BJL6&C�SG4WC�8T=s:<J&[YJL:<UIAr47AFop¢@4ISG4RAG^@v
•

< CYAG4W[Dk>:Q4RAFC&bBAF�W[LbB:5476@c�JLSGNOAF[\6K8L�¦UWCY8&A«8&ABCLow�¦MW[D^_JL:<MWCD6&MWCDZ`4WCY8&f7^n=FUI:RCX:<^
owMWaGZP:7CD^@v

���� ��+
MySQL

�¨CXAj4IS@c_E@?B6BJL6T[\SFZ]Su4ISF^¦JLAFMI6L¢FZ]AF^5:<M¥NOAFZP[XAF^¶opMISFZPCXbB6BJL6TCYa@k>SG8&:¶S
MySQL

vG�
MySQL

:R[ cGAFCw4R69JB?Bf<6@cKUWCXAGUW:<UI6LbBfQc@69?B6@N]CDZ]bLCY8&H A@c@6&CDow476&¢²8L�¦UWCY8&A²JL6&EVopMISWq
ZPCXbB6BJL6&CX:R[ 47ABC¦AGJLH 476LEF^�UWCXAG8&6LbLC\Z`4If<^ eL=FZ]:<��c2UI:7UI6LbBf¤c@��c

(database server
software)

JLAGNp8&6LZ]bL[Y�¦^@v 2 ¹¦op:7CºA@c@AGJB4IEFoTk>:7[ m¦UWCXA@c@f7bB:Q47ABC�8TAFC¦E@JL6&Z`4ISFMW[X�I:Q4RABC
Z]EFZ`4ISFbBAG4WCY8&=²AGJLHs4ISWc²:Q4RABCYMW:7[XA

MYSQL A.B.

A �
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�`:QcGCY8&=wmP6&COeL=FZ]:RCD^�UI:7UI6LbBfQcW��c9oT�¦M@[Y�W6Wc@47ABCPZP:n4IMW:7CD^�8&AG4IS@NO6LM@[Y:7^�A@c@=G?B6WNOA¡bB:
476 UI6&bBarbB:j4IS@cK6BJL6T[YAsAGJL6Fk>SG8&:7¢G6&EWc²UI:7UI6LbBf¤cGAT°

• �
:7MIAFMIoOCY8&f<^

(hierarchical)
°�¹�[ c@ABCµ6&COeL=FZ]:RCD^�HLJL6LEs47ArUW:<UI6LbBfQc@A¡JLAGMW6LEWq

ZPCX=G�W6Wc@47ABCObB:�UI:Qc@UIMI6L:RCXUIarbB6LMW;Pawv
•

< C�8&4IEGAG8&f7^
(network)

°_¹�[ c@ABC 6&CPe&=FZ]:7C\^«HBJL6&E¡4RA UI:<UI6&bBf¤c@As4ISF^�e&=FZ]SF^
476BJL6Fkµ:Q476&¢Wc@47ABCGZ]:¦UWCXAF;P6LMW:Q4WCY8&=u:QJ&[YJL:<UWAnHBJL6&En8T=Wkµ:¦Z`4R6&CDop:7[D6«Z]E@c@UIf7:Q47ABC
bB:�=G?G?BA�JL6LE�eLM@[DZO8&6@cW4RAFCpZP:�8&=GJL6&CD6¡=@?F?B69:<J&[�JL:7UI6OmpA@cW�º4I:<MI6ra�8&AG4¥�º4I:¤q
MI6Ov

•

3�op:7ZPCXA@8Tf<^ ©
relational ª °2¹�[ c@ABC¦6&Cºe&=GZP:7CD^³HLJL6LE�4RAdUI:7UI6LbBf¤cGAdAGJL6Fk>SWq8&:<¢F6@cW47ABCw8&ABCpA@c@AGJLAFMWCDZ¨4¥��cW47ABCTbB:_4IS@c�bB6LMI;>aKJ&C c@=G8L��c�JL6LE²bFJL6LMW6L¢@c�c@A

Z]EFZ]op:Q4W[X�I6@cW47ABC v ;�[XAr4If<476&CXAre&=GZPSrUI:7UI6LbBf¤c@��crA@JL6G4I:<?F:R[ 47ABCµAGJLH�f¤c@A@cra
JL:<MWCDZPZ]HG4I:<MI6LEF^KJ&[ c@AG8&:7^³©

tables ª JL6LE³bFJL6&MI6L¢@c c@A JL:<MWCXf7ow6&EWc³:<8&AG476Lb@qbB¢GM@CYA�:QNpNOMIAF;Pf<^@v ��C`Z]op:<Z>CYAG8&f7^Ke&=FZ]:7C\^9UI:<UW6LbBf¤cW��cd©
relational data-

bases ª :7[ c@ABCP6&COJB?Bf<6@c9UWCXAFUI:<UW6LbBf¤c@:7^�4RA²4I:Q?B:<EG4RAF[XA²opMIH@cGCXAwv
�

MySQL server
JLAGMWf<op:7CµbB:QNO=G?BSr4RAGop¢G4ISG47A¡Z`476Gop:<¢F:7CµZ¨4ISrUWCXAFop:7[XMWCDZ]S�bB:¤q

NO=G?F6&E¼HWNp8&6LEd8&MW[DZ>CYbF��c¼UI:7UI6LbBf¤c@��c�8&ABCºf7op:7C�4IS�UIE@c@AG4IHG4ISG47A�47AFEG4IH@opMI6@c@SF^
:<tWE@JLSFMIf<4ISFZ]SF^ JL6W?F?F��c�owMWSGZ¨4¥��c�A@c@:7tIAFM¥4IaG4<�¦^�?B:RC 476LEFM¥N]CY8&6L¢§Z]EFZ`4IaFbBAG476&^
8&ABC>Np?G�¦ZPZ]AF^�JLMI6@NOMIAFbBbBA@4WC\Z]bB6L¢wvu354ISFMW[X�I:<47ABC Z`4IS@c9AFMIoOC 4I:Q8&476@cGCY8&a³UWCXAG8&6LbLC\q
Z`4Ia � JL:Q?B=G4IS
©

client/server ª 8&ABC¦JLAFMIf7ow:<47ABC¦bB:sJB?Ba@k>6L^³U@CY:<J&CX;PA@c@:7CY��c�JLMI6FqZ]AFMIbB6@NOaG^�:<;PAFMIbB6@Np��c�©
Application Programming Interfaces - API’s ª v

± A9J&C\6sZPSGbBA@cW4WCY8&=rowAFMIAG8L4ISFMWC\Z`4WCY8&=94ISF^ MySQL ¬� � ¯ :R[ cGAFC`°

•

� :7CD476LEFM¥NO:7[jZ]:¼U@CYAF;>6LMI:Q4WCY8&=0?B:7CD476LEFM¥N]CY8&= Z]EFZ`4IaFbBAG47A�©
Unix, Linux,

FreeBSD, Windows, BSD, OS2, Mac
8]vYAwv ª

•

3�E@c@:7M¥NO=F�I:Q4RAFCFbB:5UWCXAF;P6LMW:Q4WCY8&f<^�Np?F�¦Z]Z]:7^5JLMI6WNOMIAFbBbBAG4WCDZ]bB6&¢9©
C, C++,

PHP, Perl, Eiffel, Java, Python, Ruby, Tcl ª
•

¹¶[ cGAFC]NOMIAFbBbBf¤c@S9ZP:
(C)
8&ABC ©

C++ ª
•

¹¦J&C 4IEGNpop=@c@:RC_EF»PSG?Bf<^�47AFop¢@4ISG4I:7^�A@cW47AGJLHB8&M@CDZ]SF^dZ¨47A�:7M¥�º4IaFbBAG47A�47��c
owMWSGZ¨4¥��c�JL6LE«:R[ c@ABC&Z]EGNp8&MW[\ZPCXbB:<^n8&ABCLJL6@?F?Ff7^n;>6LMIf7^_8&AG?B¢G4I:<MI:7^_AGJLH²AFEWq
4If<^u4<��c9:7bFJL6LMWCY8L��cKe&=FZ]:Q��cKUI:<UI6&bBf¤cW��c&v

•

¹¶[ cGAFCP:<tIABCXMI:<4WC�8T=rAFtWCXHBJ&CDZ¨4ISTv
•

¸�JL6LZ`4ISFMW[X�I:RC54ISWc§47AFEG4IH@opMI6@c@S�Z]¢@c@UI:<ZPS�:Q8&AG476@cW4I=FU¥��c£opMISFZ`4¥��c&v �
A@8TMWC\eLaF^nAGM@C k>bBHL^n4<��cVowMWSGZ¨4¥��c�JL:<MWCD6&MW[X�I:Q4RAFCw8TEGM@[��¦^jAGJLH²4IS@c�EGJL6W?B6@NOC\q
Z`4WCY8&arCDZPow¢r476LErUWCXA@8T6LbLCDZ`4IarJL=FMIArAGJLH¡4IS

MySQL
v

A �
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•

� Z]¢@c@UW:<Z]SjJLMIAGNObBAG476BJL6&CX:R[ 47ABCTbB:¶opMIaFZ]Su8&MWE@JB4R6WNOMIAF;>SGbBfQcW��c�Z]E@cIk>SFbBAWq
4WC�8&��c&v

•

< CYAFop:7CXMW[X�I:<47ABC�bB:QNO=G?B:<^²eL=FZ]:RCD^sUI:<UI6&bBf¤cW��c2bB:¡:Q8&AG4R6LbBbB¢FMWCXA�:<NpNpMWAG;>f<^
8&ABC]oOCY?BCX=FUI:7^�J&[ c@AG8&:<^@v

• ± A94I:<MIbBAG4WCY8&=KJL6LE9ZPEWcGUIf<6@cW4RAFC]Z`476@c MySQL Server
bFJL6&MI6L¢@cKc@A²UWCXAWq

k>fQ4R6LE@c«UWCXAF;P6LMI:<4WCY8&=²?B:7C 4R6LEFM¥N]CY8&=9Z]EFZ`4IaFbBAG47A
Windows, Unix

8TAFCp=G?@q
?FAwv

•

¸�JL6LZ`4ISFMW[X�I:RCBJB?BaFM¥�¦^�4IS@c < 6LbBSFbBf¤cGS �´?F�¦Z]Z]A�¹¦M¥�º4ISFbB=G4<��c
(Structu-

red Query Language)
a

SQL
v

3�opaGbBA �wv � °�3�¢@Np8&M@CDZ]S �5=FZ]:<��c < :<UI6LbBfQcW��cw© Ziff Davis Media Inc, Eweek[32] ª

���� ���
Apache

��:<tIEGJLSFMI:<4IS@4IaF^�JL6LE«:QJ&CY?Bf<oTk>SG8&:�N]CXA�4IS@c�EG?F6LJL6&[\SFZ]S�476LE«Z]EFZ`4IaFbBAG476L^�6@c@6Gq
bB=F�I:Q4RABC

Apache
8&ABCºAGJL6G4I:Q?B:7[ 4R6Wc�J&CD6 UWCXAGUW:<UI6LbBfQc@6 8&ABCºAFZ];PAG?Ba2:7tIEGJLSFMI: q

4ISG4IaKJL6LEropMISFZPCXbB6BJL6TCY:R[ 47ABC>Z]aFbB:<MIA²Z¨476sUWCXAFUW[Y8L4IEF6Ov ��MISFZPCXbB6BJL6&CX:7[ 4RABCPZ]:uH@?B6
476@c£8&HLZ]bB60AGJLH
4IS@c§ZPEWc@4IMWCYJB4WC�8Ta£JB?F:RCD6L»>SG;µ[XA�4<��c�UWCY8L4IEFAG8L��c§4IHLJB��c 8&ABC
AGJLH�476LEF^9UWCXAG8&6LbLC\Z`4If<^�©

web servers ª 47��c�bB:<NOA@?B¢G4I:<MI��c :<47ABCXMI:7CY��c�JB?BSGMW6Gq;P6&MWCY8&aF^Wv ± 6�[XUIMIEFbBA¡?F6@N]CDZ]bLCY8&6L¢ Apache
©
Apache Software Foundation ªJLAFMIf<op:RCpE@JL6&Z`4IaFMWCXtISKN]CXAK476@cV:7tIEGJLSGMW:Q4ISG4Ias©
Apache HTTP Server ª 8&A@kP�¦^8&ABCGN]CXAj=G?F?BAjJLMI6WNOMI=FbBbBAG47Aj?B6@NOC\Z]bLCY8&6L¢�A@c@6&CY8L4IaF^5JLSGNOaG^5JL6LEuA@c@AGJB4I¢FZ]Z]6@cW4RAFC

AGJLHs476�[XUIMIEFbBAwv
� JLM¥�º4IS :QJ&[DZPSGbBSdfQ8&UI6&Z]S0© �wv � v 6 ª 4R6LEd:7tIEGJLSGMW:Q4ISG4Ia�UWCXAG4If¤k>SG8&: Z¨476£:<EFMI¢8&6&C c@H�476@c¡·jJLMW[Y?LCD6³4R6LE � 3 3 ½ 8&ABC fQ�¦^«476@c ;�=FM¥4WCD6�476LE � 353 � fQN]C c@:«6³8&6LMWEIq;PAB[D6&^j:7tIEGJLSFMI:Q4ISG4IaF^�476&EVU@CYAFUWCY8L4I¢F6LEwmTk>f<ZPS�JL6LEV8&AG4If7ow:RCwA@8THLbBAV8&ABCTZPaGbB:7MIAwv
± A9JB?B:76WcG:Q8L4IaFbBAG47A²4R6LE Apache

Z]E@c@6LJB4WC�8T=r:7[ c@ABC`°
A ;
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3�opaFbBA �wv ® ° < CX=FUI6LZ]S�:7tIEGJLSFMI:Q4ISG4¥��cdZ]:�UWCY8L4IEFAG8&6L¢F^¼UWCXAG8&6LbLCDZ¨4If<^
©Web-
Servers ª ·u¢GNO6LEFZ`476&^ � 353 ½ q ?j6Lf7b@eLM@CD6L^ 6�������
Netcraft - http://www.netcraft.com)

•

� JLS@NOAB[D6L^98L�¦UWCY8&AF^K476LE�:<tIEGJLSFMI:Q4ISG4Ias:7[ c@ABC :Q?B:7¢Wkµ:<MIA UWCXA@k>f<Z>CYbB6&^KJLAIq
MIf<op6@cW47AF^�AFEFtISFbBf¤cGS²:<EF:Q?LCXtW[XA9JLAFMIAFbB:Q4IMW6BJL6&[\SFZ]SF^@v

•

� JLMIHLZwe&AFZ]S Z`476@c�8&�¦UWCY8&A0JLAGMWf<op:7Cn4IS0UIE@c@AG4IH@4ISG4RA�c@A0A@cW4WCXbB:Q4<�ºJ&[\q
�I6@cW47ABC>=GbB:7Z]Ar�WS@4IaFbBAG47ArJL6LEsZ]op:Q4W[X�I6@cW47ABCµbB:�4IS¡Z`47A@k>:7MIHG4ISG47A98TAFCP4IS@c
AGZP;P=G?B:7CXAwv

•

¹¦8&AG476@cW4I=FUI:<^�:¤k>:<?F6@cW4If7^�Z]EFbBbB:Q4If7ow6&EWc²:¤cG:<M¥NO=9Z¨4ISVe&:Q?F4W[Y�¦Z]SK476LEwv
•

¹¶[ cGAFC�:7tIABCXMI:Q4WCY8&=�Z¨47A@k>:<MWHL^�:7CXUWCY8&=
Z]:2Z]E@c@UIEFAFZ]bBH
bB:�4IS�owMWaGZPS 4R6LE
?F:RC 476&EGMINOCY8&6&¢¡Z]EFZ¨4IaGbBAG4R6L^

Linux
v

•

h ± MIf7op:7C lVZ]op:<UIH@c«Z]:_HW?BAV47AK:<EFMIf<�¦^nU@CYAFUI:7UI6LbBfQc@AV?F:RC 476&EGMINOCY8&=²ZPEGZ¨4IaWqbBA@4RA³©
Unix, Windows, OS/390, BeOS ª v

•

354ISFMW[X�I:<47ABCFZ]:5AFMgk>M¥�º4IauAFMIoOC 4I:Q8&476@cGCY8&a�JL6&E�:QJ&C 4IMWfQJL:7CB4ISWcu:<¢G8&6@?BS�JLMI6Gq
Zpk>aG8&S²:QJL:<8L4I=FZ]:Q��c

modules
v

� �
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3�owaFbBA �wv 8 ° � :RC 476LEFM¥N][XArZPEGZ¨4IaFbBA@4R6L^

x9y x ���u�n��������� �r�1�¼�#�1�K�n�º~«�

ijAGMWA@8T=@47�£JL:<MWC NOMI=F;>6Wc@47ABCpA@c@AG?FEG4WCY8&=�47AVZ`4I=FUWCXA«A@c@=GJB4IEFtISF^�8&ABCwEG?B6BJL6&[\SFZ]SF^
476&ErZ]EFZ`4IaFbBAG476&^jSG?B:Q8&4IMI6@cGCY8&aF^�UWCXAG8&EWeLf7Mgc@SFZ]SF^�hGijMI6LbBS@k>f<AF^glTv

��� ����� � ��" ) � � " � � ) .#�%$�� � (�� ��" � ,����%" � � / � .�" � 
��

�¨CXA�4IS@c§EG?B6BJL6&[�SFZ]S�476&E�Z]EFZ`4IaFbBAG476L^�opMISFZPCXbB6BJL6&CXa@k>SG8&A@c£:7;PAFMIbB6@Npf7^¼JL6LE
UWCXAG4W[ k>:QcW47ABCP:Q?B:<¢@k>:7MIA²Z`4R6sU@CYAFUW[Y8L4IEF6Ov�·jMIoOCY8&=sA@c@AF�ISG4IaWkµS@8TAWcK:<;>AGMWbB6WNOf<^9°

•

�n?B:Q8L4IMW6WcFC�8T6L¢r4RAFowEFUIMW6LbB:7[D6&ETv
•

< CYAFop:7[XMWC\Z]SF^�Z]E@c@UIf7Z]bF��c�©
links ª v

•

ijAFMIAG8&6@?F6&¢WkµSGZPSG^u8TAFCPUWCXAFow:R[XMWCDZ]SF^�ABC 4ISFbB=G4<��cTv
•

< CYAFop:7[XMWC\Z]SF^�AFUI:7CY��c²JLMI6LZO�ºJ&CY8&6&¢Tv
•

< CYAFop:7[XMWC\Z]SF^�UWCY8L4IEFAG8&6L¢¡4IHBJL6LEwv
� Z]EG?F?B6WNOa�47��c�:7;PAFMIbB6@Np��c JLMWA@NObBAG476LJL6&CXaWkµS@8T:²A@JLH�bL[XA³JB?BS@kP�¦MIA JLSGNp��c
JL6LE�A@c@AF;>f<MI6@cW4RAFC¦Z`4IS2eTC\eB?LCD6@NOMIAF;>[XA�4ISF^ JLAFMI6L¢FZ]AF^�:7M¥NOAGZ>[YAF^@v�� :QJ&CY?B6WNOa
476&EG^�fQN]C c@:ne&=GZPSK4<��c²8&MWC 4ISFMW[Y��c&°

•

?jA UWCXAG4W[ k>:<47ABCuEGJLH(4IS@c �`:QcGCY8&a 2 ·uUI:7CXA < SFbBHLZPCXAF^ �uMWaGZPSG^ ©
GNU -

GPL ª a²8T=@JL6TCYAs=G?F?FS²ZPEGb@e&AG4IaK�¦^�JLMI6&^�AFE@4Ia@c&v
•

?jAKf<op6LE@c«UISFbLCD6&EGMINpS@k>:R[pbB:�4IS@c�Np?F�¦Z]Z]A«JLMI6WNOMIAFbBbBAG4WCDZ]bB6&¢
PHP

aKbB:
4ISWc

Perl
v

•

¹�=Wc²opMISFZPCXbB6BJL6&CD6&¢WcKe&=FZ]S9UW:<UI6LbBfQcW��c9AFE@4IaVcGAr:7[ c@ABCOS
MySQL

v
•

?jA²JLAFMIf7ow6&EWcrCY8&A@c@6BJL6TC\SG4WCY8&= :QJ&[YJL:<UIA¡AFZ];P=G?B:7CXAF^Wv
� "
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•

?jA²?B:7CD476LEFM¥NO6L¢@crbB:j476@c9:<tIEGJLSFMI:<4IS@4Ia
Apache

v
•

?jA�UWCXA@k>fQ4R6LE@c�ZPEGbFJLAGNOa�8L�¦UWCY8&An6n6LJL6&[D6L^¶E@JL6&Z`4ISFMW[X�I:Q4RABC¥AGJLHnf7bFJL:7CXMI6LEF^
JLMI6WNOMIAFbBbBAG4WCDZ¨4If<^@v

•

?jAr:R[ c@ABC>:7;PAFMIbB6@NOf<^�AFM¥8T:Q4I=sUWCXAGUW:<UI6LbBfQc@:<^VZ`4R6�UWCXAFUW[Y8L4IEF6�8&ABCOcGA¡EGJL6Gq
Z`4ISFMW[X�I6@cW47ABC´AGJLH�bB:QNO=G?B:<^²8&ABC´f7bFJL:7CXMI:7^96LbB=FUI:<^rowMWSGZ¨4¥��c ZP:«H@?B6�476@c
8&HLZ]bB6Ov

•

?jAjJLAFMIf<op6LE@cnJL6@?BEGNw?F�¦Z]Z>C�8TajEGJL6LZ¨4IaFMWCXtISwv 2 ��JL6LEuAGEG4IH�UW:¤cn:R[ cGAFCFUWEWcGAIq
4IH_cGAn:R[ cGAFCW:<¢G8&6@?BSnSjA@cW4WCY8&AG4I=GZ¨47AFZ]S�4ISF^¦Np?F�¦Z]Z]AF^�JL6LEjopMISFZPCXbB6BJL6&CD6&¢Wc
bB:n4IS@c²:Q?F?BS@cGCY8&awv

•

?jA9:R[ cGAFCP:<¢FopMISFZ`4I:7^n8TAFC>;>CY?LCY8&f<^�Z`476 bBf7Z]6¡opMIaFZ¨4ISTv
•

?jA9:R[ cGAFCPAFM¥8&:Q4I=r:<¢G8&6@?F:7^�Z`4IS@c²:QNp8&AG4I=FZ`4RAGZPSK476LEF^@v
•

?jA¼f<op6LE@c�?B=Ie&:RC�EG»>SG?Ff7^¡AFtWC\6W?B6@NpaFZ]:RCD^�AGJLH§opMIaFZ`4I:<^s4R6LE¼UWCXAFUWCY8L4I¢F6LE
A@?F?B=K8&ABC]AGJLH UWCXAFop:7CXMWCDZ¨4If<^�U@C�8&4IEGAG8L��c²4IHBJB��cTv

��� ����� � ��� / ��� )+�'/�)�� � / ������� �'"�( ���
� /
��C´:<;>AFMIbB6WNOf7^²JL6LE³JB?BSFMI6L¢FZ]A@cs47A�JLAFMIAGJL=@cW�*8TMWC 4IaFMWCXA�:<Nw8TA@4RAFZ`4I=@k>SWq
8&A@c�8&ABCFUI6B8TCXbB=FZ`4ISG8&A@cnbBf7Z]A_AGJLH�bL[XAuUWCXAFUWCY8&AFZP[XAj:<?BfQNOop6LEuSn6BJL6T[YA�U@CYaFMRq
8&:<Z]:_JL:<MW[YJL6LEK4If7Z]Z]:7MWCD^jbBaWcG:<^@v1=�A@4I=«4ISKUWCX=FM¥8&:7CXAK4R6LEKowMW6WcFC�8T6L¢9AFEG476L¢
UWCXAGZ¨4IaFbBA@4R6L^ :<tI:<4I=FZpk>SG8&A@c2JLMI6&Z]:<ow4WCY8&=d6TC¦8L�¦U@C�8T:<^³47��c�EGJL6L:7;PAFMIbB6Gq
Nw��c¼8&A@kP�¦^³8&ABC�S UIE@c@AG4IH@4ISG4RA¼JL:<MIABC 4If7M¥��e&:Q?F4W[Y�¦Z]SF^ 8&ABC�:<JLfQ8L4RAGZPSG^
476LEF^@m5JLMW6B8&:7CXbBfQc@6LE£AGJLH£4WCD^2oOCY?LCX=GUW:<^�:7;PAFMIbB6@NOf<^2JL6LE EGJL=FMIop6LE@cdZ`4R6
UWCXAGU@[�8&4IEG6]m]c@A¡:¤cW4R6BJ&CDZ`4R6L¢@cr8&ABC]c@A¡opMISFZPCXbB6BJL6TC\S@k>6L¢@c¡6&CPJB?Bf<6@c98&AG4I=G?@q
?FSG?B:<^sN]CXA�4IS@c�476BJ&CY8&a AGEG4R6LUWCD6&[Y8&SFZ]Swv 354RA�JB?BAB[DZPCXA�AFEG4I=¼:¤cW4R6BJ&[DZ¨4ISIq
8&A@c�8&ABCwAGt@CD6W?B6@NOaWkµS@8TAWc²:QJB4RAG8&HLZPCX:<^jJL:7MW[YJL6LEK:<;PAFMIbB6@NOf<^uAGJLH²4WCD^u6BJL6&[\q
:<^�:QJL:<?Ff<NOSGZPAWc§4I:Q?LCY8&=
:<8&AG4IHOmn:<Nw8TA@4RAFZ`4I=@k>SG8&A@c&m_UI6L8TCXbB=GZ¨4ISG8&A@c 8&ABC
:Q?BfQNOoTk>SG8&A@cuZ¨47A�JB?BAB[DZPCXA�476LE«UIE@c@AG476L¢�8&ABCL47��c�ZPE@Np8&:<8&MWCXbBf¤c@��c�owMW6WcFCDq
8L��c«JL:7MWCD6LMWC\Z]bF��c&v�·jJLHsAGEG4If7^n8T=@JL6TCY:7^�Z`4RAFUWCXA@8T=²A@JL6&MIMW[X;Ok>SG8&A@cV?FH@Np�
4I:<oTcGCY8L��c�8&EFMW[Y�¦^��WS@4ISFbB=G4<��cTm�fQ?F?B:7CX»PS ;>CY?LCY8&HG4IS@4RAF^Wm�AFtWCD6BJ&C\Z`4W[XAF^³8&ABC
JL:<MWCD6&MWCDZ]bBfQc@SF^�JLMI6LZPAGMWbB6LZ`4WCY8&HG4ISG47AF^@v

��� ���� � ��"%) /���.#" � , � � " � � /���.#" � 
��
3�ow:7UIH@c³HW?B:<^¡6&C :<;PAFMIbB6@NOf<^²JL6&E�:QJ&CY?Bf<oTk>SG8&A@c&m :Q?F?BS@c@6BJL6&CXa@k>SG8&A@c�NOCXA
JLM¥�º4IS²;P6LMW=K8&ABCO6LMWCDZPbBf¤c@:7^�A@JLHsAFEG4If<^uUWCXAG4W[ k>:QcW47ABCpJB?Bf<6@cKA@JLH¡476&EG^�U@CDq
8L4IEFA@8T6L¢F^³476&EG^24IHBJL6LEF^�Z`4RAd:Q?F?BS@cGCY8&=wv ;�[XA£AGJLH£4WCD^�E@JL6&:<;PAFMIbB6@NOf<^
AGEG4If7^¡UI:Qc�JLAFMI:7[\ow:¡4IS�UIE@c@AG4IHG4IS@4RA�JL6@?BEGNw?F�¦Z]Z>C�8TaG^ EGJL6LZ¨4IaGM@CYtWSG^¡8&ABC
NOCXA«476K?BH@Np6²AFEG4IH²fQN]C c@A@c�HW?B:7^n6&CTAGJLAFMIAB[ 4ISG4I:<^_:<JL:<b@e&=FZ]:7C\^�Z`4R6K8L�¦UWCY8&A

� 
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4ISG^@mwJLMI6B8&:RCYbBfQc@6LErc@A²EGJL6LZ`4ISFMW[X�I:RCpJL:<M@CDZ]Z]HG4I:<MW:<^�AGJLH bL[YAKNp?F�¦Z]Z]:7^Wv¦�
UWCXAGU@C�8TAGZ>[YAd:Q?F?BSWcG6BJL6&[\SFZ]SF^�47��c�E@JLH&:<;PAFMIbB6@Np��c¼476LE�ijMI6LbBS@k>f7A¼JL:<M@CDq
?FAFb@e&=@c@:7C °

– ± MI6BJL6LJL6&[\SFZ]Ss4<��cKJLMI6L:<J&CY?F6@Np��cr4<��c²:<;>AFMIbB6WNp��c&v
–
·j?G?BAGNOa�4ISF^�8L�¦UWCY8&6&Z]:Q?L[XUIAF^_AGJLH

iso8859-1
Z]:

iso8859-7
Z`4WCD^_Z]: q

?L[XUI:<^�HLJL6LEr8TMW[ k>SG8&:�AGJLAFMIAB[ 4ISG476]v
–
·j?G?BAGNOa²4<��c²4W[ 4¥?F��c³©

headers ª 47��c²CDZ¨476LZP:Q?L[XU¥��c&v
–
·jJLHLUI6LZ]S�Z¨4IS@c¡:Q?F?BS@cGCY8&a Np?G�¦ZPZ]Ar47��csbBS@c@EFbB=G4<��crAG?F?BS@?B:<J&[YUWMIAWq
Z]SF^@v

–
ijMI6LZpk>aG8&Sr:7CY8&6@cGCXUW[Y��cr8&ABC]AG?F?BAGNparEG;µCDZ`4I=FbB:QcW��c&v

–
ijAGMWAGbB:<4IMI6BJL6&[�SFZ]S�N]CXA�4IS�ZO�¦Z¨4Ia5opMIaFZ]S_AGMWow:R[Y��c�bB:�:Q?F?BS@cGCY8&=�6@c@HGq
bBAG47Awv

– ± MI6BJL6LJL6&[\SFZ]S�4ISF^KJLMI6L:<J&C�?B:<NpbBfQc@SF^²Np?F�¦Z]Z]AF^V4ISG^KeL=FZ]SF^KUI:7UI6LbBf qcW��c
MySQL

N]CYA¡4IS9ZO�¦Z¨4Ia²JLMI6Ge&6@?Ba94<��cr:7M¥�º4ISFbB=G4<��cKJL6LErEGJL6Gq
e&=G?G?B6@cW4RAFC]A@JLHs4IS@c

PHP
v

–
ijMI6LZpk>aG8&SwmO4IMI6LJL6BJL6&[\SFZ]S¡a98&ABCPAG;>AB[YMW:<Z]SK4IbBSFbB=G4<��cK8L�¦UWCY8&Awv

354WCD^K:<;PAFMIbB6@NOf<^KJL6LE UI:QcsaG47A@crJL6@?BEGNw?F�¦Z]Z>C�8Tf<^KaG47A@c¡A@c@AGNp8&AB[D62:<8L4IHL^
4<��cs=G?F?F��c&m c@A³:QcW476LJ&CDZ`4R6L¢@c�H@?BA�47A�bBS@c@¢FbBAG47A 4RA³6BJL6&[XA2:<bB;PA@cG[X�I6&EWcTm
c@A�bB:<47AG4IMIAGJL6L¢@c³Z]:KbB:Q47AWeL?BSG4If<^²JOvXo>v

$error1
m´cGA2UISFbLCD6&EGMINpS@k>6&¢Wc�4RA

AWcGA@Np8&AB[XArAFMIop:R[YA¡4<��c²Np?F�¦Z]ZO��c²8&ABC]c@ArN][ c@6LE@cr:<8L4I:Q4RAGbBfQc@:<^�JLAGMW:<b@e&=Wq
Z]:7CD^�Z`476@cK8L�¦UWCY8&Awv
inMI6L8&:7CXbBf¤cG6LEVc@AV:<tIAFZ];>A@?LCDZ¨4I:7[TS«6&bB6&CD6LbB6LMW;>[XA²8&ABCwSK:<¢G8&6@?FSK:7tI6&CY8&:7[Y� q
Z]S�4<��c³opMISFZ`4¥��c�UISFbLCD6LEFM¥NOa@k>SG8&A@c c@f<A�AGMWow:R[XA�UWCXAFbBHLMI;P�¦Z]SF^9AGJL:7CY8&HGq
cGCDZ]SF^9©

Style Sheets ª 4R6LE9JL:7MWCX:<op6LbBfQc@6LEwv·jtW[X�I:RC´cGA2Z]SFbB:RC���kµ:7[´HG4WC¨8&AG4I=�4IS2UWCXAGU@C�8TAGZ>[YA2JLAFMIAFbB:Q4IMI6LJL6&[\SFZ]SF^947��c
:<;PAFMIbB6@Np��cs4R6LE³ijMI6LbBS@k>f7A³UIHFk>SG8&:²CXUWCXAB[ 4I:<MWS�f<bB;>AFZ]S Z`4IS@csAFZ];>=@?B:RCYA
:¤cW�³JLAFMI=G?F?BSG?FA5JLMIAGNObBAG476BJL6TCYa@k>SG8&:ºZPSGbBA@cW4WCY8&H&^ºAGM@C k>bBHL^ºUW6B8TCXbF��c&mW�¦Z¨4I:
476�Z]¢FZ¨4ISGbBA�c@Au:7[ c@ABCGHLZ]6�4R6�UIE@c@AG4IHuJ&CD6VAFtWCXHBJ&CDZ¨476OmBJB?BaFMI:<^@mF:<¢FopMISFZ`476]m
;>CY?LC�8TH¡8TAFC>AGJL6G4I:Q?B:<Z]bBAG4WCY8&HOv

��� ��� � � ��. � "�(����
� /�� ����� � ��" ) / �'�-,�) �����
inMI6L8&:7CXbBf¤cG6LE(cGA*6@?F6L8L?BSGMI��k>:7[�476�Z]¢FZ`4ISFbBA UISFbLCD6LEFM¥NOa@k>SG8&A@c&m²cGf<:<^
CDZ`4R6LZ]:Q?L[XUI:7^WmGE@JL6&:<;PAFMIbB6@NOf<^�8&ABC¥JLMI6LZPAGMI4IaGZP:7CD^�4IHLZP6nN]CXA�4R6uE@JL6&Z]¢FZ`4ISWq
bBA²JL6LEropMISFZPCXbB6BJL6TCD6L¢@cr6&C]EGJL=G?F?BS@?B6&CO476LE¡UIaFbB6LEwm]Z]:u:QJ&[YJL:<UI6

intranet8&ABC
extranet

HLZ]6u8&ABC@N]CYAj4ISnUWCY8L4IEFA@8TanJL¢G?BSn476LEjUIaFbB6LEwv�3�EGNp8&:<8&MWCXbBf¤c@A
bB:�e&=FZ]SK4RA9AGJL6@4I:<?Bf<Z]bBAG47AK4ISF^�f7MI:<E@c@AF^uJLMI6&Z`4If¤kµS@8TAWcT°

� �
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–
� UIE@c@AG4IHG4IS@4RAn:7¢G8&6W?BSF^�:¤cGSGbBf7M¥�¦Z]SF^¦4ISF^�UWCY8L4IEFAG8&aF^5JL¢@?BSF^5bB:¶UI:<?@q
4W[XA94I¢GJL6LE²8TAFCPA@c@AG8&6&C cW�¦Z]:RCD^Wm

–
��:<J&C�8T6&C cW��cG[XAr47��cV4R6BJ&CY8L��crAFMIow��cV8TAFCPEGJLSGMW:<ZP[Y��c²bB:u476LEF^uJL6@?B[\q
4I:<^@v

–
��JLMI6FeL6@?Ba94R6BJ&CY8L��c9JLMI6!� H@cW4<��c98TAFCP:QJ&CDop:RCYMWaGZP:Q��c

–
� JLMI6Ge&6W?Ba�47��c2bB:Q?F��c³476&E < SGbB6G4WCY8&6L¢�8TAFC 47��c ± 6BJ&CY8L��c¼3�EGb@qe&6LEG?L[���c

–
�
UIE@c@AG4IHG4ISG47A�JLMWHLZwe&AFZ]SF^º8&ABCIA@c@AF�IaG4ISFZ]SF^�4<��c�JL6@?BCD4¥��c_Z`4WCD^¦AGJL6Gq
;P=FZ]:RCD^�47��cKZ]EG?F?B6WN]CY8L��cr6LMINp=@cW��cTv

–
��UIE@c@AG4IHG4ISG47A�:<¢G8&6@?BSF^ºAWcGAG�Wa@4ISFZ]SF^ Z`4R6nUWCXAFUW[Y8L4IEF6uAGJLH_4R6LEF^ºE@JLAG?@q
?BaG?F6&EG^@v

–
�(:<J&C�8T6&C cW��cG[XAKbB:�4ISWc�6LbB=FUIA«EGJL6LZ`4IaFMWCXtISF^�4R6LE�ijMI6LbBS@k>f7A�N]CXA�4IS@c
EGJL6Ge&6W?Ba¡:<M¥�º4ISFbB=G4<��cK8&ABCOJLAFMIAG4ISFMIaFZ]:Q��cTv

��C5?B:7C 4R6LEFM¥N][Y:7^�476LE�ZPEGZ¨4IaFbBA@4R6L^�Z¨476 Z]¢@c@6W?B6�476LEF^�JLAFMI6LEFZPCX=F�I6@cW47ABC
AWcGA@?BEG4WCY8&=²Z`4R6sJLf<bFJB476s8&:7;P=G?BABCD6Ov

��� ����+ � ��. � "�(����
� / � � � �0" � � �%"�(

± 6_JLM¥�º4IHG4IEGJL6jUISFbLCD6LEFM¥NOa@k>SG8&:�Z`476j¹¦M¥NOAFZ`4IaFMWC\6j3�op:<U@CYAFZ]bB6&¢�8&ABCg·nc@=WqJB4IEGtWSG^ 3�EGZ¨4ISFbB=@47��c�¸�JL6LZ`4IaFMWCXtISF^�·jJL6L;>=GZP:Q��c�476LE0ij6W?BEG4I:<oTc@:R[D6LE
=�MIaG4ISF^Wv =�AG4I=�4IS2;>=GZPS�AFEG4Ia³JLMIAGNObBAG476BJL6&CXa@k>SG8&A@c2Z]SFbBA@cW4WCY8&f7^94IMI6Gq
JL6BJL6&CXaFZ]:7CD^@mGJLMI6LZpk>aG8&:7^¦EGJL6L:<;>AFMIbB6WNp��c�Z`4R6uZ]¢FZ`4ISFbBA58&A@kP�¦^º8&ABCI:<8L4I: q
47AFbBf¤c@:7^u?B:7C 4R6LEFM¥N]C�8Tf<^«8&ABC]ABCDZpk>SG4WCY8&f7^uJLAGMW:<b@e&=FZ]:7CD^@v

��� ����� ��� � " ��� � ��) � � � � �0"�� � �%"�(
inMWC c£4IS@c J&CY?B6@4WCY8&a :<;>AGMWbB6WNOa�JLMIAGNObBAG476BJL6TCYa@k>SG8&:¼fQc@AF^¼6LEFZPCXAFZ`4WCY8&HL^
UWCX=@?B6@NO6L^¼bB:2Z¨4I:Q?Bf<opS§4<��c£UIaFbF��c§Z¨47A§JB?BAF[\ZPCXA£JLMI6LZO�ºJ&CY8L��c�:¤c@SFbB:¤q
M¥�º4WCY8L��c�ZPEWcGAWc@4IaGZP:Q��c�JL6LE�JLMIAGNpbBAG4R6BJL6&CXa@k>SG8&A@c�AGJLH�4WC\^³AFMIopf<^�fQ�¦^
476
4If<?B6L^ �u8L47� eLM@[D6LE 6������wv ��C�Z]E@c@A@cW4IaFZ]:RCD^2AFEG4If<^�:R[DopAWc£�¦^¼Z`4IHFq
ow62bL[XAsAFMIoOCY8&a³:Qc@SFbBf<M¥�¦ZPSr8&ABC´A@cW4RAG?G?BAGNOa¡AGJLHL»>:Q��csNOCXA 4R6�Z]¢FZ`4ISFbBAwm
4WCD^ ?B:7C 4R6LEFM¥N][Y:7^³4R6LE�8&ABC¦4WCD^ JLMI6LZ]UW6B8T[X:<^�AGJLHd4IS@c¼:<;PAFMIbB6@NOa¼476&ETv
�
AGt@CD6W?BH@NOSGZPS�476LE�JLM¥�º476G4I¢GJL6LE�JLMWA@NObBAG476LJL6&CXaWkµS@8T:«4IH&Z]62AGJLH�UWCD6TC�8TS@4WC\q
8&=«Z¨4I:Q?Bf<opS«HLZ]6K8&ABCwAGJLH²JL6W?LC 4WCY8&=VJLMIH&ZO�ºJLAV4<��c�6LM¥NOA@cGCDZPbF��c�476BJ&CY8&aF^
AGEG4R6LUWCD6&[Y8&SFZ]SF^@v =�6&C c@a�UWCXAGJ&[DZ`47�¦Z]S�aG47A@c2HG4WC 476�ZP¢GZ¨4ISFbBA�CY8&A@c@6BJL6TCY:R[
Z`4IS9Z]E@cW4IM@C�JB4WCY8&a¡476&ErJB?B:7C\6L»PSF;>[XAs4IHLZ]6 4WC\^�Z]SFbB:<M@C cGf<^�HLZP6�8&ABC]4WC\^«bB:¤q
Z]6BJLMIHFkµ:<Z]bB:7^�AGJLABC 4IaFZ]:7CD^24<��c �Kv ± vY·«v v*��C5bB:<47AWe&6W?Bf<^2JL6LE§JLMIAGNObBAWq
476BJL6&CXa@k>SG8&A@c²AG;>6LMI6L¢FZ]A@cK6LMWCDZ]bBfQc@A9Z]op:7UWCXAGZ¨4WCY8&=²8&EFMW[Y�¦^�Z`4R6&CDop:7[XAr476LE
Z]EFZ`4IaFbBAG476L^rJLMI6B8&:RCYbBfQc@6LE�c@A¼:<tIAFZ];>AG?BC\Z`4I:7[�AG8&H&bBA¼bB:QNOAG?F¢G4I:7MIS�;>CY?LCDq
8&HG4IS@4RA²8&ABCO?B:RC 476LEFM¥N]CY8&HG4ISG47A¡JLMI6L^�4R6 bBf<Z]6 opMIaFZ`4ISwv

� �
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��� ����� � � ��" � ���#, � � / ��.#" � ,
� J&CY?B6G4WC�8Ta�:<;>AGMWbB6WNOa�476LE¼ZPEGZ¨4IaFbBA@4R6L^rtW:Q8T[ c@SFZ]:¡4IS@c �¥S ?j6L:7b@eLM@[D6LE
6 �����2Z¨476 < aGbB6 3�6L¢FUIAF^ ��A@cG[Y��c =�MIaG4ISF^Wv2inAFMI6LEFZPCX=FZ`4ISG8&:r:QJ&[DZ]SFbBA
NOCXA JLM¥�º4IS ;>6LMI= 4IS@c =�EFMWCXAG8&a 6 � �u8L47� eLM@[D6LE³Z]:«bL[XA�6LEFZPCXAGZ¨4WCY8&a Z]EWq
c@=@cW4ISFZ]S£S�6BJL6&[XA
JLMIAGNObBAG476BJL6TCYa@k>SG8&:�Z¨4760¹¦M¥NOAFZ`4IaFMWCD6 3�op:<UWCXAFZ]bB6L¢
8&ABC�·nc@=GJB4IEFtISF^23�EFZ`4ISFbB=G4<��c ¸�JL6LZ`4IaFMWCXtISF^³·jJL6L;>=GZP:Q��cd4R6LE£in6@?BEIq
4I:<oTc@:7[\6LE =�MIaG4ISF^Wv¼354IS@c2Z]E@c@=@cW4ISFZ]S³AFEG4Ia�JLAFMI:7EFMIf¤k>SG8&A@c2:<8L4IHL^ AGJLH
476LEF^�:<M¥NOAF�I6LbBfQc@6LEF^�Z`4R6�UIaFbB6OmLZ¨4I:Q?Bf<opSj4ISF^ ± 6BJ&CY8&aF^ 2 ¹�cW�¦Z]SF^ < aFbF��c8&ABC:=�6&C c@6G4IaG4<��c ?j6LbB6L¢ �uA@cG[Y��c&m&6V8&A@k>SGNOSG4IaF^�8]v�·_k>A@c@=FZPC\6L^ ;�EGNpUWAIq
?F=F^@mP6 < aFbBAFMIop6L^K3�6L¢FUIAF^�8Pv

�
�¦=@cIc@SF^�ij:<MI=G8&SF^«8&ABCµ6 ·_cW4WCXUIaFbBAFMIop6L^

3�6L¢FUIAF^�8]v =�6&M¥4IZ]AG?LCD6LEFUI=G8&SF^ �¨CY�¦M¥NO6L^@v
35476�Z]¢@c@6@?F62476&EG^94IHLZ]6247A�JL6@?LC 4WCY8&=�JLMWHLZO�ºJLA�H&Z]6�8TAFC¨6&C`:7M¥NOAF�IHLbB: q
c@6&CµZ`4R6�UIaFbB6³A@cW4WCXbB:Q4¥�ºJ&CDZ]A@cr:7tIABCYMW:Q4WCY8&=¡k>:Q4WCY8&=s4R6³:QNOop:7[XMISFbBAwv ;�:Q4I=
4ISWc�6W?B6B8&?FaFM¥�¦ZPS�4ISF^ JLAFMI6LEFZP[XAFZ]SF^ 476LE�ZPEGZ¨4IaFbBA@4R6L^ AG8&6W?B6L¢@k>SFZ]: S
:Q8LJLAB[XUI:<EFZ]S98&ABC]S9:<J&[�?BEFZ]S9AGJL6LM@C���c²47��c²:7M¥NOAF�I6LbBf¤c@��c&v
�$J&CY?B6@4WCY8&a�:<;>AFMIbB6WNOa�ow�¦MW[X�I:Q4RAFC Z]:K4IMW:7CD^s;P=FZ]:RCD^Wv³� JLM¥�º4IS�;>=FZ]S�S
6BJL6&[XA�f<op:7CFaFUISnJLMIAGNObBAG476BJL6&C�S@k>:7[GJL:7MWCX:Q?B=Fb@eLA@c@:�NwcW�¦MWCXbL[XA�bB:¦476�Z]¢FZ`4ISWq
bBATmIopMIaFZ]S�4R6LE_SG?B:Q8&4IMI6@cGCY8&6L¢�4RAFowEFUIMW6LbB:7[D6&E�8&ABC¥:<J&C�?B:<NpbBfQcW��c�E@JL6&:<;PAFMRq
bB6WNp��c&v��.UI:<¢G4I:<MWS¡;>=GZPS¡HBJL6&Esk>AsJLMIAGNpbBAG4R6BJL6&C\S@k>:R[ Z`4R6³=FbB:<Z]6³bBf<?@q
?F6@c9JL:7MWCY?FAFb@e&=@c@:7CP4ISrUWSGbB6&ZPCD6BJL6&[�SFZ]S 476LEsUWCY8L4IEFAG8&6L¢s4IHBJL6LEs8&ABC>4IfQ?B6L^
S³4IMW[ 4IS�;P=FZ]S³4ISWc³JB?BaFMIS2:<;PAFMIbB6@NOa�4R6LE�3�EGZ¨4IaFbBA@4R6L^9¹¦tWE@JLSFMIf<4ISFZ]SF^
in6@?LC 4¥��c&v
�¨CXA�4WCD^³A@c@=GNp8&:<^ 4ISF^sJ&CY?F6G4WCY8&aF^³:7;PAFMIbB6@NpaF^�UWCXAG4If¤kµS@8T:sAGJLH 476 < aFbB6
3�6L¢FUIAF^ fQc@AF^dAGJLH 476LEF^§EF;>CDZ¨4I=GbB:Qc@6LEF^dSG?B:Q8&4IMI6@cGCY8&6L¢F^ EGJL6@?B6WN]CDZ¨4If<^
JLA@?BABCX=F^¡4I:7oTc@6W?B6@N][YAF^

Celeron 333, 300MB Ram, HDD 40 GB
v �

S@?B:<8L4IMI6@cGCY8&HL^sEGJL6W?B6@NOC\Z`4IaF^r:<Nw8TA@4RAFZ`4I=@k>SG8&:²Z`4R6�EG;µCDZ`4I=FbB:Qc@6�UW[Y8L4IEF6
476LEsUIaFbB6LE9JL6&EsAGJL6G4I:Q?B:R[ 47ABC>A@JLH �  Z`4RAWkµbB6L¢F^�:<M¥NOAFZP[XAF^�8&ABC 6r:7tIEGJLSWqMI:Q4ISG4If<^@v��.Z]¢@c@UI:<ZPSrbB:�4R6WcsUWCXA@8T6LbLCDZ`4Ia SG?B:Q8L4IMW6WcFC�8T6L¢ 47AFopEFUIMI6LbB:R[D6LE
8&ABCw476@c«UWCY8L4IEFAG8&Hs:<tIEGJLSFMI:Q4ISG4Ia ©

E-mail, Web Server ª JLMIAGNpbBAG4R6BJL6&CXaWqk>SG8&:³bB:�opMIaFZ]S NOMIAFbBbF��c
ISDN

bBf<Z]��:Qc@HL^�UIMI6&bB6W?B6@NpSG4Ia(©
router ª v� 4RAGop¢G4ISG47A�JL6LE�JLAFMI:R[Dop:¡S¼bL[XA�NOMIAFbBbBa

ISDN
JL6LE¼:7[\ow:sfQ�¦^s4IHG4I:s6

< aFbB6L^V8&MW[ kµS@8T:VA@c@:<JLAFM¥8&aF^K8&ABCµN]CYA 4R6�?BH@NO62AFEG4IH�A@c@AWe&A@k>bL[DZ`4ISG8&:�bB:
4ISWcjJLMI6LZpkµa@8TS�AG8&HLbBA�bL[XAF^�NOMIAFbBbBaF^�8&ABCB4IS@cjAF¢FtISFZ]Su4ISF^�47AFop¢G4IS@4RAF^5ZP:
� 6 8 kb/sec

v�¹¦J&[DZ]SF^�S9Z]¢@c@UW:<Z]SK4R6LErUIaFbB6LErbB:n4R6
internet

N]CXA9?BH@Np6&EG^
AGZP;P=G?B:7CXAF^jbB:<47AG4IMI=GJLSG8&:uAGJLHsUWEWcGAGbLCY8&a¡Z]:uZ`4RA@4WCY8&awv
=�AG4I=n4IS�U@CY=FM¥8T:7CXA�47��cn4IMWCY��cuJLM¥�º4<��c�bBS@cW��cn4ISF^�J&CY?B6@4WCY8&aF^�:7;PAFMIbB6@NpaF^
JLMIAGNpbBAG4R6BJL6&CXa@k>SG8&A@c²ZPSGbBA@cW4WCY8&f7^ue&:Q?F4WCY�¦Z]:RCD^Wm]AG?F?BAGNpf7^�8&ABCPJLMI6LZ]AFMIbB6Gq
Npf7^WmºJLMW6B8&:7CXbBfQc@6LE¼4R6 Z]¢FZ¨4ISGbBA³c@A¼A@cW47AGJL6B8TMW[ c@:Q4RAFC JB?BSFMIf7Z`4I:<MWA24IH&Z]6
Z`4WCD^uA@c@=GNp8&:<^j476&E²UIaFbB6LE²HLZ]6¡4<��c ��M¥NOA@cGCDZ]bF��c ± 6LJ&C�8TaG^�·jEG476&UWCD6&[Y8&SWqZ]SF^Wv
� ZPEGb@e&6@?Ba¼4<��c�EGJLAG?G?BaG?F��c�Z¨4ISWc2e&:Q?F4W[Y�¦Z]S�476&EdZ]EFZ`4IaFbBAG476&^
a@4RA@cV8&A@k>6&MWCDZ`4WCY8&awv ;�:<47AFtI¢9=G?F?F��c&°

��@
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– ± 6¼Z]¢FZ`4ISFbBA JLMI6&Z]AFMIbBHLZpk>SG8&:VJLMI6L8&:7CXbBf¤cG6LE2c@A³?B:7CD476LEFM¥NO:7[¨8&AG?B¢Wq4I:<MWA9Z]:uA@c@=G?FEFZ]S 8 ��� x � ���wv
–
ijMI6LZ`4IfQk>SG8&:uSrUIE@c@AG4IHG4ISG47A²UWCXAFop:7[XMWCDZPSG^«AFMIop:7[Y��c�©

filemanager ª v
– ± MI6BJL6LJL6&CXaWkµS@8T:³S¼:<;>AGMWbB6WNOa�UWCXAFop:7[XMWCDZPSG^³476LE�SG?B:Q8&4IMI6@cGCY8&6L¢�4RAWqopEFUIMI6LbB:R[D6LEwv
–
ijMI6LZ`4IfQk>SG8&:¼6 SG?F:<8L4IMI6@cGCY8&HL^ J&[ c@AG8&AF^dA@c@AG8&6&C cW�¦ZP:Q��c�N]CYA�476LEF^
EGJLAG?G?BaG?B6LEF^Wv

–
2 ¹ºN]C c@A@c�JLAFMI:<b@e&=FZ]:7C\^5ABCDZOk>SG4WC�8T6L¢�8&ABCB?B:RC 476LEFM¥N]CY8&6L¢«JL:<M@CY:7op6LbBf¤c@6&ETv

–
ijMIAGNpbBAG4R6BJL6&CXa@k>SG8&A@c�MIE@k>bL[DZ]:RCD^²N]CXA�4IS�eL:<?F4W[��¦ZPS�4ISF^²47AFop¢G4IS@4RAF^
476&ErZ]EFZ`4IaFbBAG476&^n8TAFC]4IS@cKAFZ];>=@?B:RCYA9476LEwv

·jtW[X�I:RC´cGA2Z]SFbB:RC���kµ:7[ H@4WC 6¼ijMI6LbBS@k>f<AF^¡owMWSGZ>CYbB6LJL6&CXaWkµS@8T:rAGJLH¼HW?B6LEF^
476LEF^�EGJLA@?F?BaG?B6LEF^�4R6LE�UIaFbB6LEu:¤cW�d47AFEG4IH@opMI6@c@A�:QcW4IEGJB�¦ZP[XAGZP:¦AG8&HLbBAu8&ABC
:Q8LJLMI6&ZO�ºJL6LEF^�bB:QNO=G?F��cV:Q4RABCYMW:7CY��c9Z]¢GNpopMI6@c@SF^j4I:<oTc@6@?B6WN][XAF^�JL6LE²:R[DopA@c
4ISWc²:<EG8&ABCXMW[XA²cGA²JLAFMIAG8&6W?B6LE@k>aFZ]6&EWc²4IS²?B:RC 476LEFM¥N][XA94R6LEwv

�4A
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35476u8&:7;P=G?BAFC\6�AGEG4IHjJLAFMI6LEFZPCX=F�I6@cW47ABC@6&CW?F:RC 476&EGMINO[X:7^�8&ABC@6&C@UIE@c@AG4IH@4ISG4I:7^
JL6LE³JLAFMIf7ow:RC´4R6�ZP¢GZ¨4ISFbBA�S@?B:<8L4IMI6@cGCY8&aF^rUWCXAG8&EWe&f<MgcGSGZPSG^rZ`476&EG^²ijMI6!� q
Z`4I=FbB:¤c@6&EG^�47��cj4IbBSFbB=G4<��cu4<��c��Kv ± v�·Vv m&Z¨476LEF^�EGJLAG?F?Ba@?B6LEF^�8&ABC&Z`476&EG^JL6W?L[ 4I:7^Wv

��yQz ���«~ �	� ���¶���K�
���«�n�j�+�j���d�
� � ��~� ���¦�������
���d��� ���1�V�n�#�d� �

Intranet - Extranet �
+���� ��� � ��" , � ��)��
�(JB?B6LaGNOSGZPS�JLMIAGNObBAG476BJL6TCY:R[ 47ABCpbBf7ZO�£4ISG^_NOMIAFbBbBaG^n:<M¥NOAG?B:7[Y��c�JL6LEK:7b@q
;PA@cG[X�I:Q4RABC`bBH@cGCXbBA2Z¨476�JL=@cW��4IbBaGbBA�4ISF^96Fk>H@c@SF^94R6LE�ZPEGZ¨4IaFbBA@4R6L^K8&ABC
JL:<MWCY?BAFb@eL=@c@:RC@4ISG^5:QJ&CY?B6@Npf7^W°�ijMI6LbBS@k>f<AF^@mF·_c@AG8&6TC c@�¦Z]:7CD^@m

E-mail
mL3�¢@c¥q

UI:<Z]bB6TC m&·_c@AF�IaG4ISFZ]Swm&3�¢FZ`4ISFbBA�¹¦tWE@JLSFMIf<4ISFZ]SF^�in6@?LC 4¥��c&m �uMIaFZPCXbBA�·jMRq
ow:R[XATmninMI6&ZO�ºJ&CY8&HOm < C�8&4IEGAG8&H&^ ± HBJL6L^@mj¹ºJ&CY8&6TC c@��cG[XATm 2 ·jUW:7CXA �uMWaGZPSG^8&ABCP3547AG4WCDZ¨4WCY8&=¡354R6&CDop:7[XAwv
+���� ��� � ��/  ����� � ) ��� ��� ��� ��" � ����,�$ � � � � ��" � ��/���� / $
�¨CXA�4ISdU@CYAFop:7[XMWC\Z]Sd4ISF^³SG?B:Q8&4IMI6@cGCY8&aF^2AG?F?BS@?B6@NOMIAF;>[XAF^³:QJ&CY?Bf<oTk>SG8&:�4R6
JLMIHWNOMIAFbBbBA

Open Webmail
v ± 6�JLMIH@NpMWAGbBbBAjAFEG4IH�A@JL6G4I:<?F:R[WfQc@AjA@JLHu4RAJB?FSFMIf7Z`4I:7MIAj8&ABCBJB?Bf<6@c�AWcG:QJB4IEGNObBf¤c@A�Z]EFZ¨4IaGbBAG4RAjU@CYAFop:7[XMWC\Z]SF^�SG?F:<8L4IMI6Gq

cGCY8&aF^VAG?F?BSG?F6@NOMIAF;>[XAF^�bB:�JB?Fa@k>6&^«:<J&C�?B6@Np��c¡8&ABC UIE@c@AG4IHG4ISG4I:<^�JLAFMIAFbB:¤q
4IMI6BJL6&[�SGZPSG^�JL6LEdZ]JL=WcFCYA Z]E@c@A@cW4¥��cW4RAFC¦Z]: 4IfQ4R6&CD6LE§:7[XUI6LEF^2:<;PAFMIbB6@NOf<^
JL6LE9:Q8&4I:Q?B6L¢@cW47ABCPA@JL6&bBA@8TMIEFZ]bBf¤c@Awv
± 6¡Z]EGNp8&:<8&MWCXbBf¤c@6sJLMIH@NOMIAFbBbBA9:7[ c@ABCpZ]:jZ]SFbBA@cW4WCY8&H9eLA@k>bBH¡:Q?F?BS@c@6BJL6&C�SIqbBf¤c@6Ov inMW6B8&:7CXbBfQc@6LE*H&bF�¦^§c@A(:¤cGZO�¦bBAG4<��k>:R[nZ¨476@c0ijMI6LbBS@k>f7A aG47A@c

®F®
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3�opaFbBA ½ v��G° ± bBaFbBA§4ISF^³8&:QcW4IMWCY8&aF^�6Fk>H@c@SF^�4R6LE�hGinMI6&bBSWkµf<ABl��nZ`4R6�JL=@cW�4IbBaFbBA²UWCXAG8&MW[ c@:Q4RABCPS²NOMIAFbBbBa9:7M¥NOAG?F:R[Y��c
AWcGA@Np8&AB[D6«c@A�JLMIAGNpbBAG4R6BJL6&C\S@k>6&¢Wc�ZPSGbBA@cW4WCY8&f7^�AG?G?BAGNOf<^�8&ABC&S�JL:<MIABC 4If7M¥�
:Q?F?BSWcG6BJL6&[\SFZ]S9476LEwv
± 6 Open Webmail

:7[ c@ABC`NpMWAGbBbBfQc@6�Z]:
Perl

8&ABC´JLMI6G4WCXbBa@k>SG8&:²f¤cGAWc@4WC
4<��c�EGJL6W?B6&[YJB��c�JLMI6@NOMIAFbBbB=@47��c_A@c@6&CDow476&¢_8L�¦U@C�8TAnUWCXAFop:7[XMWCDZPSG^¶SG?F:<8L4IMI6Gq
cGCY8&aF^rAG?F?FSG?B6@NpMWAG;µ[XAG^@v�3�EWcG6BJB4WCY8&=�47A³8TEGM@CYHG4I:7MIA�JB?B:76WcG:Q8L4IaFbBAG47A�476LE
:7[ c@ABC °

–
¹¦tIABCXMI:<4WC�8T=¡;µC�?LCY8&H 8&ABCP:<¢FopMISFZ`476]v

–
in?FS@kP�¦MWA¡JLAFMIAFbB:<4IMI6BJL6&CXaFZ]:Q��c¡4IHLZ]6�N]CXA 4762UWCXAGop:RCYM@CDZ`4Ia 4R6LE Z]EWq
Z`4IaFbBAG476&^�HLZ]6s8&ABCON]CXA94R6sopMIaFZ¨4ISTv

–
� UIE@c@AG4IHG4ISG47A�:<?BfQNOop6LE�47��c¼:RCDZ]:7MIopHLbB:¤cW��cdbBS@c@EFbB=G4<��c�N]CXA�4IS@c
¢GJLAFMItIS2CY��c&m owMWSGZ>CYbB6LJL6&CY��cW47AF^¡NTc@�¦Z`4I=�JLMI6@NOMI=FbBbBAG47A³8TA@4RAGJL6W?Bf q
bBSFZ]SF^u8&AG8&HGe&6LEG?F��c²JLMI6WNOMIAFbBbB=G4<��cTv

–
��JLAFMI6GoparUIE@c@AG4IHG4ISG47AF^�:Q?BfQNOop6LErNOCXA²4IS@c²¢GJLAGMWtIS

spam
� v

–
��:7¢@8T6W?BSrUWSGbLC\6LEFM¥N][YAr8&ABC]UWCXAFop:7[XMWCDZPS9c@f<��cK;>AG8&fQ?F��c9bBS@c@EFbB=@47��c&v

–
� UWCX=@k>:<Z]SnJB?BaFMI6LEF^¶SFbB:7MI6W?B6@N][D6LE�N]CXAu4IS@c_8&AG47AGNOMIAF;PajZ]SFbBA@cW4WCY8L��c
Z]E@c@A@cW4IaFZ]:<��c�an8&ABC@JLMI6WNOMIAFbBbBAG4WCDZ]bBfQcW��c_:<MINpAFZPCY��c&v ��JB?B:RCD6L»PSF;µ[Dq
A«4<��c«¹º?F?BS@cGCY8L��c«6@c@6LbBAFZ¨4WC�8&��c«:<6LMI4¥��c«f<op6LE@c«aFUISV:¤c@Z]�¦bBA@47��k>:7[
Z`4R6 SGbB:7MI6@?FH@N]CD6Ov

–
� 8&AG47AGNOMIAF;Paj8&ABCGJLAFMIAG8&6W?B6L¢@k>SFZ]Sj47��cn:<M¥NOAFZPCY��cnaj4<��cjMIA@cW4I: e&6L¢
4<��csE@JLAG?F?BaG?G��c9Ss6BJL6&[XAsJLMIAGNObBA@4R6BJL6&CX:7[D47ABC´:<¢G8&6@?BAs8&ABCPJLAFMIAFZ¨47AWq
4WCY8&=wv

–
�,JLAFMI6Gowa¡UIE@c@AG4IHG4IS@4RAF^j:7¢G8&6W?BSF^�:RCDZ]AGNp�ºNpaF^�8TAFCP:<tIAGNp�ºNOaF^�Z`476TCDq
op:7[Y��c9AGJLH¡4R6re&C\eL?L[D6�UWCX:<E@k>¢@c@ZP:Q��c&v

–
��ZO�¦Z¨4Ia²UWCXAFow:R[XMWCDZ]Sr4ISG^�:<?F?FS@cGCY8&aF^�Np?F�¦Z]Z]AF^@v

�	��
����� ����������������������� �!����"	��# � �%$&#'
 ��#�(�
�)���*+#,��� ��-.� 
� �/��� �%��01��2��� �%����"���� � ��#������ ��03���4"�� �456��
78#��(

� �
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3�opaFbBA ½ v 6T°�� 8&:QcW4IMWCY8&a�6Bk>H@c@S³4R6LE
Open WebMail

bB:K6LUISGN][X:<^rNOCXA�4R6LEF^
c@f76LEF^�opMIaFZ`4I:<^@v

�¨CXA³4ISF^9A@c@=GNp8&:<^²4ISF^²J&CY?B6G4WCY8&aF^r:<;>AFMIbB6WNOaF^rUWSGbLC\6LEFM¥NOaWkµS@8TAWc�8&ABC¨JLAWq
MIAFbB:Q4IMI6BJL6TCYa@k>SG8&A@c�?B6WNOAFMWCXAFZ]bB6&[¶S@?B:<8L4IMI6@cGCY8&6L¢d47AFopEGUWMI6LbB:7[\6LEdN]CXA�4R6
Z]¢@c@6W?B6§4<��c�EGJLAG?F?FaG?F��c�476LE UIaFbB6LEwv ¹ºJ&[DZPSG^2UISFbLCD6LEFM¥NOa@k>SG8&:�:7CXUWCY8&H
f¤cW4IEGJL6u6LUISGN]CY��c�NOCXA_4WCD^�e&AFZPCY8&f<^¦?F:RC 476&EGMINO[X:7^�4R6LE�JLMI6@NOMI=FbBbBAG476L^@v�·nJLHGq
ZOJLAFZ]bBA²AGJLHr4R6sfQcW4IEGJL6 :<bB;PA@cG[X�I:<47ABC]Z¨476sZ]opaFbBA ½ v �Fv

+���� �� � � )+� ��.�/ � �'( � ��� �5� ��)���$ � "	� � �	
��

± 6jZP¢GZ¨4ISFbBA5:7tIEGJLSFMIfQ4ISFZ]SF^�JL6@?BCD4¥��c�JL6&E_:¤cGZO�¦bBAG4¥��k>SG8&: Z¨476@c�inMI6&bBSIqk>f<A�e&AFZP[X�I:Q4RAFCpZ¨476sZ]¢FZ`4ISFbBAV:Q?B:<¢@k>:7MI6LEK?B6WN]CDZPbLC�8T6L¢
Consumer Rela-

tionship Management - Commercial Tracking Tool
©
CRM-CTT ª v

± 6 Z]¢FZ¨4ISGbBA�AFEG4IHdAGJL6G4I:Q?B:7[�fQc@A�JB?BaGMW:<^ 8&ABCºZ¨47A@k>:<MWH�Z]¢FZ`4ISFbBA�UWCXAIqow:R[XMWCDZ]SF^�ZPowf7Z]:Q��c²JL:<?FAG4¥��c9bB:u4IS@c²47AFEG4IH@opMI6@c@S¡JLAFMI6@opasUIE@c@AG4IHG4IS@4RAF^
JLAGMWA@8T6W?B6L¢@k>SFZ]SF^�4ISF^�JL6LMI:R[XAG^n:<tIf<?LCYtWSG^�4<��c�ABC 4ISFbB=@47��cj8TAFCL4ISF^�:¤c@SFbBf¤q
M¥�¦Z]SuHW?F��cu4<��c�:¤c@U@CYAF;>:<MIHLbB:QcW��cuJL6W?LC 4¥��c&mTE@JLAG?F?BaG?G��cn8&ABCFJLMI6!� Z¨47AFbBf q
cW��c&vº�*Z]EGNp8&:<8&MWCXbBf¤c@SV:<;>AFMIbB6WNOaVopMISFZPCXbB6BJL6&CX:7[ 4RABCTAGJLH9AFM¥8T:Q4If<^jCXUWCY�º4WCDq
8&f<^K:Q4RABCYMW:7[X:<^KZ]:«6W?BHB8L?BSFMI62476�8&HLZ]bB6Ov �¨CXA¡4WC\^²AWcG=@Np8&:7^V4ISG^ ± 6BJ&CY8&aF^·jEG476&UWCD6&[Y8&SFZ]SF^s:Q?F?BSWcG6BJL6&CXa@k>SG8&:Im JLAGMWAGbB:<4IMI6BJL6&CXa@k>SG8&:Wm¨4IMI6BJL6LJL6&CXaWkµSIq
8&:uS96LMI6@?B6WN][XAr8TAFCO47A²JL:7UW[XA9:7CDZPA@Np�ºNOaF^�Z`4R6&CDop:7[Y��c&v ± 6sZPE@Np8&:<8&MWCXbBf¤cG6Z]¢FZ`4ISFbBAKbB:Q47AFtI¢r=@?F?F��cKJLAGMWf<op:7C]4WCD^�JLAFMIAG8&=G4<�0UIE@c@AG4IH@4ISG4I:7^K°

� ;
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–
=�AG47AGNOMIAF;Pa¡8&ABCµJLAFMIAG8&6@?F6&¢WkµSGZPSr47��csABC 4ISFbB=G4<��c9JL6LEs8&AG47AG4W[Dk>:¤c¥q
47ABCPZ`476sUIaFbB6¼© ZPowaFbBA ½ v � ª v

–
�n?F:<8L4IMI6@cGCY8&a(¸uJL6FeL6@?Ba AFCD4ISGbB=G47��c bBf<ZO�+4ISF^§UWCY8L4IEFA@8TaG^ JL¢G?BSG^
© Z]opaGbBA ½ v Bª v

–
< CXAWe&AWkµbLCDZ]bBf¤cGS¡JLMWHLZwe&AFZ]S Z`4762Z]¢FZ`4ISFbBAsAWcG=@?B6@NOA�bB:�4RAsU@C�8TAFCY� q
bBAG47A²47��c9owMWSGZ¨4¥��c&v

–
ij6W?F?BAGJB?Ff7^�:QJ&CY?B6@Npf7^�JLAFMIAFbB:Q4IMW6BJL6&[\SFZ]SF^�8TAFC]JLMI6LZ]AFMIbB6@NOaF^Wv

–
·nc@=@k>:<Z]SrZ`476 AFMIbBHLU@CD6 4IbBaFbBA9a9EGJL=G?G?BSG?B6 bB:jZPE@Np8&:<8&MWCXbBf¤cG:<^�8TAIq
47AG?BSG8L4WCY8&f<^�SGbB:7MI6LbBS@cG[X:<^�E@?B6BJL6T[\SFZ]SF^Wv

–
·nc@AG?FEG4WCY8&=�Z¨47AG4WCDZ¨4WC�8T=�Z`476TCDop:7[XA�N]CXA�4WCD^¦EGJL6Fkµf<Z]:RCD^�JL6LE�:<8L8&MI:7bB6L¢@c
JL6LE2f<op6LE@c�UWCX:Q8LJL:7MIABCY��k>:7[ m¨JL6&E e&MW[DZO8T6Wc@47ABC¨ZP:V;>=FZ]S³EG?B6BJL6&[\SFZ]SF^
a²JL6LE¡UI:¤c9f7ow6&EWc9EG?B6BJL6&CXa@k>:7CPZ`4R6WcKJLMI6GeL?B:QJLH&bB:¤c@6�opMIH@c@6Ov

–
·nc@AF�IaG4ISGZPS¼Z]: 4IMIf<op6LEFZ]:7^³a�bBS�EGJL6Fkµf<Z]:RCD^ e&=FZ]:7C¦UWCXAG;>6LMI:<4WC�8&��c
8&MWCD4ISGM@[���cTv

–
in?FaFMIS94IS@?B:7;]��cGCY8&Hs8&AG4I=G?B6WNO6Ov

–
< E@c@AG4IHG4ISG47A¼:¤cGSGbBf7M¥�¦Z]SF^ 4<��c�JL6@?BCD4¥��c¼bBf7ZO�"SG?B:Q8L4IMW6WcFC�8T6L¢d4RAWq
opEFUIMI6LbB:R[D6LEsN]CYA¡4ISr;>=FZ]S9JL6LE9e&MW[DZO8T:Q47ABCP476�AB[ 4ISFbBA9JL6&E¡f7ow:RCPEGJL6Gq
eL?BSWkµ:7[p8&A@kP�¦^�8&ABCO4WCD^�:Qc@f<MINp:RCX:<^�JL6LE¡f<op6LE@c9aFUIS²N][ c@:7C v

–
¹¦¢G8&6@?BS�:7C\Z]AGNw�ºNOa

(import)
8TAFCL:<tIAGNp�ºNOa

(export)
mB476LE�Z]E@c@HW?B6LE

4<��cjE@JL6Bk>f<Z]:<��c�JL6LE�f<op6LE@c_8TA@4¥NOMIAF;>:7[ m@47��c_JLMI6LZ]�ºJ&C�8&��cjZ`4R6&CDop:7[\q
��c²4<��cKJL6W?LC 4¥��c98TAFC]4<��c9EGJLAG?G?BaG?F��c&v

�¨CXA�4IS@cuAGJL6G4I:Q?B:7Z]bBAG4WC�8Ta�?B:7C 4R6LEFM¥N][XA�4R6LE�JLAFMIAGJL=@cW�£Z]EFZ`4IaFbBAG476L^�AGJLABCDq
4I:7[ 4RAFCIS�47AFEG4IH@opMIH@c@S�SG?B:Q8&4IMI6@cGCY8&a�8&AG4RA@NOMIAF;>a�8&ABC¥UWCXAFow:R[XMWCDZ]S_4<��c5AFUI:RCY��c
476LE«JLMI6LZO�ºJ&CY8&6&¢KJLMI6B8&:RCYbBfQc@6LEKcGA«:R[ cGAFCw:7;>CY8L4IaKS«A@c@=@k>:7Z]S�47��c«ABC 4ISFbB=Wq
4<��c�Z]:_8&=GJL6&CD6@cVA@c@AGJB?BSFM¥�º4Ia«ZP:�JL:<MW[YJB47�¦Z]SKHBJL6LEK69AFMIbBHLUWC\6L^�EGJL=@?F?BSWq
?F6&^�AGJL6LEFZPCX=G�W:7C v
�¨CXA
4WCD^ AWcG=@Np8&:7^�4ISF^¼J&CY?B6G4WC�8TaG^ :<;>AGMWbB6WNOaF^df<NOC c@:¼bB:<4I=GJB4<�¦Z]S
UW:<UI6Gq
bBf¤cW��c �wv ® ����JL:7MW[YJL6LE�Z`4R6&CDop:7[Y��c¼UISFbB6G4¥��c2JL6LE¼bB:<47AFtI¢¼=G?F?G��c2JL:<MWCX: q?F=Fb@e&A@c@A@c 2 �uc@6LbBAwm¶¹ºJ&[Dk>:Q4R6Om 2 �jc@6LbBAdinAG4If<MWATm 2 �jc@6LbBA ;�S@4If7MIAF^Wm¶·jMLv
< SFbB6@4R6W?B6@N][D6LEwm¦8&AG47AFow�¦MISFZ]S28&AG4ISGNp6&MWCY��c�ABC 4ISFbB=G4<��c�8&ABC UISFbLCD6LEFM¥N][XA
8L�¦UWCY8L��c94<��c²opMISFZ`4¥��c³© EGJLAG?F?Ba@?F��c ª v

+���� � � � ��/ � "�� ��
 ) ��� $
�¨CXA¼4IS¼UISFbLCD6LEFM¥N][XA�4R6LE¼J&[ c@AG8&A�A@c@AG8&6&C cW�¦ZP:Q��c�opMISFZPCXbB6BJL6&CXa@k>SG8&: f¤c@A
A@JLH(47A JB?Ff76@c0:<tW:Q?LC NObBf¤c@A08&ABCjUWCXAFUI:<UW6LbBf¤c@A Z]EFZ¨4IaGbBAG4RA

wiki � v ± 6
��� �,����#���"��

wiki
���4"�� �6"�)�- ��#���� � �%���4- ��"	
���67��3���( �!�� �	"�7!���(�# � ��# ��"	��
	 ����� ������ 56��� *&# �%� ��� ��#
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3�opaFbBA ½ v  °�3�¢FZ`4ISFbBA ¹¦tIEGJLSFMIfQ4ISFZ]SF^�ij6@?BCD4¥��c�qK�n?B:Q8L4IMW6WcFC�8Ta
¸uJL6Ge&6W?Ba·�C 4ISFbB=@47��c

Dokuwiki
:R[ cGAFC f¤cGA�:<tWAFCXMI:<4WCY8&=2:7¢FowMWSGZ¨476�Z]¢FZ`4ISFbBA 476¼6LJL6&[D6�N]CXA³4WC\^

AWcG=@Np8&:7^j4ISG^nJLAFMI6L¢FZ]AF^jbB:Q47AGJB4IEFoOCXA@8TaG^j:<MINpAFZP[XAF^u:Q?F?BS@c@6BJL6&CXa@k>SG8&:nNOCXA
JLM¥�º4IS9;P6&MI=wv
± 6dZ]EGNp8&:Q8TMWCXbBf¤c@6§Z]¢FZ`4ISFbBA�owMWSGZ>CYbB6LJL6&CD6L¢@c�JL6W?F?Bf<^�:<47ABCXMI:7[X:<^ 8TAFC�U@CDq8L4IEFA@8T6&[`4IHLJL6&C 4IHLZ]6¼Z]:²:<J&[�JL:7UI6

internet
HLZP6�8&ABC¨Z]:²:<J&[YJL:<UI6

intra-
net
v�¹¶[ cGAFC>AFM¥8&:<4I=¡;µC�?LCY8&H�4IH&Z]6 N]CYAs4R6WcrAFMIop=FMWCD6�owMWaGZ¨4ISrHLZP6 8&ABCPN]CXA

476�bBf<ZP6�owMWaGZ¨4IS9:¤c@�0N]CXA¡4IS¡UISFbLCD6&EGMINO[XA¡4<��crA@c@AG8&6&C cW�¦ZP:Q��cr:¤cGZO�¦bBAWq
4¥��c@:7CTf¤c@A

WYSIWYG
� :<JL:<tI:7M¥NOAFZ`4Ia«8&:7CXbBf¤cG6LEKJL6LEKAGJB?F6LJL6&CX:7[pAG8&HLbBA

JL:<MWCDZPZ]HG4I:<MI6¡4IS9opMIaFZ]S²4R6LEwv
inAFMI=G?F?BS@?BA JLAFMIf7ow:RC´4IS³UWEWcGA@4IHG4ISG47A�:¤c@ZO�¦bB=G47�¦Z]SF^K8&ABC`:<¢G8&6@?BSF^9JLMIHGq
Zwe&AGZPSG^«Z`4RA¡AFMIop:7[XA¡e&6La@k>:RCYAF^«476LE�ijMI6LbBS@k>f7ArJL6&Esk>A UISFbLCD6LEFM¥NOS@k>6L¢@c
bB:Q?F?B6Wc@4WC�8T=Tv
+���� ��+ � ��/  ����� � ) � � �� ��� ���
��C �²v ± v�·Vv>U@CYA@k>f<476LE@c¡fQc@AsZ]¢@c@6W?B6�AGJLH�JLMIHG4IEGJLAsfQNpNOMIAF;PAwm>A@c@AG8&6&C cW� qZ]:7CD^@m UW:Q?F4W[XA�4I¢GJL6LEwm ABC 4IaFZ]:RCD^@m¨47A�6BJL6&[XA�:7[ c@ABC¨ZO8&HBJ&CXbB6�c@A�UWCXAG4W[ k>:QcW47ABC
Z`476�ZP¢WcG6W?B6�47��c¡:<M¥NOAF�I6LbBfQcW��c&v �¨CXA¡4R6�?BHWNO62AGEG4IH�6³ijMI6LbBS@k>f7AF^�JL: q
MWCY?FAFb@e&=@c@:7C f¤cGA2Z]¢FZ¨4ISGbBA�UWCXAGop:R[YM@CDZ]SF^ AGMWow:R[Y��c2HBJL6LE�:QJ&CD4IMIfQJL:RC�Z`476&EG^

����"�56� �)��
What You See Is What You Get

�#"



���������
	�� ��/��5*	�-�
��!�� 	�!���� ��!"�#.�$�	��%'&)(*���,+'��-�4��� +/.�&10 � 	�+/� ����-3����!���&

3�opaFbBA ½ v �p°«3�¢FZ`4ISFbBA�¹¦tWE@JLSFMIf<4ISFZ]SF^²in6@?LC 4¥��c q 2 ¹�c@4IE@JLS�¸uJL6Ge&6@?Fa�·uCD4ISIqbB=G4<��c
owMWaGZ¨4I:<^ucGArf<op6LE@c9JLMIH&Zwe&AGZPS9Z`4RArAFMIop:7[XAsAGEG4I=wv ��CPEGJL=G?F?FSG?B6&CPf<op6LE@c
4IS�UIE@c@AG4IHG4ISG47A�cGA�JLMI6FeL=G?F?B6LE@c�47AVAFMIop:7[XA�JL6&E�e&MW[DZ]8&6@cW47ABCwZ`4R6²Z]¢FZ`4ISWq
bBArcGA 47A AGJL6Fk>SG8&:<¢F6LE@c 476BJ&CY8&=wm c@AsJLMI6&Zpk>fQ4R6LE@c¡8&AG4ISGNO6LMW[X:<^²:QcW4I¢GJB��c
8&A@kP�¦^�8&ABCLc@f<A«f¤cW4IEGJLAwv < E@c@AG4IH@4ISG4RA�UWCXAGNpMWAG;>aF^WmwbB:Q476@c@6&bBAGZ>[YAF^�AFMIop:R[Dq
��cV8&ABC]8&AG4IS@NO6LM@C���crf7op:7C]bBH@c@6 6 UWCXAFop:7CXMWCDZ¨4IaG^�476LE¡Z]EFZ`4IaFbBAG476L^@v

+���� ��� � ��/��0, � ��) � )+�0" � � /�� � ��� (%"
� inMW6LbBS@k>f<AF^�E@JL6&Z`4ISFMW[X�I:7C54IS@c A@c@AF�IaG4ISFZ]S Z`476 UWCXAFUW[Y8L4IEF6�bB:³4IMW:7CD^
UWCXAG;>6LMI:<4WC�8Tf<^9bBSFopA@c@f<^²A@c@AF�IaG4ISFZ]SF^W°

Google, Altavista, in.gr
v9354IS@c

JL:<MW[YJB4<�¦ZPS¡4R6LE
Google

opMISFZPCXbB6BJL6&CX:7[D47ABC´6�bBSGopA@cGCDZPbBHL^
Google - safeHBJL6LE
Z¨4ISWc£A@c@AF�IaG4ISGZPS§UW:¤c£JL:<MWCY?BAFb@eL=@c@6@cW4RABC�6&C�UWCY8L4IEFAG8&6&[�4IHBJL6&C_bB:

JL:<MWCX:<opHLbB:Qc@6 JL6LE9AGJL:7EWkµ¢WcG:Q47ABCOAFEFZ`4ISFMI=²ZP:j:Qc@aG?LC�8T6LEF^Wv

+���� ��� � �-,�)�� .#"�� � �����-( / � " ��� � �%"��
�$A@c@AF�IaG4ISGZPS³Z`4R6¼UWCXAGU@[�8&4IEG6d:7[ c@ABC`bL[XA�UWCXAGU@C�8TAGZ>[YA�S�6BJL6&[XA�bFJL6LMI:7[`c@A
:<tI:<?BC\o&kµ:7[GZ]:�6&UI¢FZ]Z]:7CXA�CXUWCXAB[ 4I:<MIA�Z¨4ISnZPEWcGaWkµSG^�JL:<MW[YJB47�¦Z]S�HBJL6LE�6«HLMI6L^
AWcGAG�Wa@4ISFZ]SF^�:<J&CDZ`4IMWf<»P:RCpbB:<MWCY8&f7^uopCY?LCX=FUI:<^uUWCY8L4IEFAG8&6L¢F^u4IHBJL6LEF^jJL6LEV4IS@c
AWcGAG;>f<MI6&EWcTv �¨CXA�4R62?BH@NO62AFEG4IH2Z¨476@csijMI6LbBS@k>f7A³f<op6LE@c�:¤c@Z]�¦bBA@47��k>:7[
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3�owaFbBA ½ v ½ °�3�¢FZ¨4ISGbBAr¹¦tIEGJLSFMIfQ4ISFZ]SF^uin6@?LC 4¥��cKq�·nc@=@k>:<Z]SK·�C 4ISFbB=G4<��c
JL:<MW[YJL6LE«4IMWCXAG8&HLZPCD6TCTU@C�8&4IEGAG8&6T[&4IHLJL6&C © ¸uJL6&EGMINp:R[XATmwin:7MWCX;Pf7MI:7CX:<^@m0��M¥NOAWq
cGCDZ]bB6&[ m]8PvYAwv ª JL6&E9k>A¡bFJL6LMI6L¢FZ]A@cKc@As;PA@c@6L¢@c9opMIaFZPCXbB6&CµZ]:�H@?F6&EG^�476LEF^owMWaGZ¨4I:<^¡476LE¼ZPEGZ¨4IaFbBA@4R6L^@v ��C�U@C�8&4IEGAG8&6T[�4IHBJL6&C�8TA@4ISGNO6LMWC\6BJL6&CD6L¢@cW4RABC
AWcG=@?B6@NOA¡bB:�476se&A@k>bBH 4ISF^«ZPow:<4WCY8&HG4IS@4RAF^�476&EG^@m :¤cW�(S A@c@AF�IaG4ISFZ]S²8&ABC
JB?F6&a@NOSFZ]SVZ`4R6LEF^_UWCXA@k>f<Z>CYbB6&EG^jZ]E@c@UIf7Z]bB6LEF^_:R[ c@ABCTAFM¥8T:Q4I=V:<¢G8&6@?FSwv ;�f q
Z]A�AGJLH fQc@A£JB?BaGMI�¦^¼:Q?F?BSWcG6BJL6&C\SFbBfQc@60JL:<MWC\e&=G?G?B6@c§EGJL=FMIop:7C�:QJ&[DZ]SF^¼S
UIE@c@AG4IH@4ISG4RAd6&C�opMIaFZ`4I:7^�c@A£AFtWCD6@?B6WNOaFZ]6LE@c§476LEF^�EF;>CDZ¨4I=GbB:Qc@6LEF^�ZPEWcIq
UIf<Z]bB6&EG^@m]cGA¡:<J&CDZ]SFbB=@c@6LE@crHLZ]6LEF^VUI:¤c¡?F:RC 476&EGMINp6&¢Wc¡8&ABC]cGA¡JLMW6@4I:R[ c@6LE@c
c@f<6LEF^@v#��COUWCXAFop:7CXMWCDZ¨4If<^�4R6LE9Z]EFZ¨4IaGbBAG4R6L^u:QNp8&MW[ c@6LE@c²476&EG^uJLMW6@4I:RC c@HLbB: q
c@6LEF^9Z]E@c@UIf7Z]bB6LEF^@m`UISFbLCD6LEFM¥NO6L¢@c�c@f<:7^²8&AG4ISGNO6LMW[X:<^9a2UWCXAGNpMW=G;>6LE@c EF;µCDq
Z`4I=FbB:¤c@6&EG^@v

+���� ��� � ��/  ����� � ) � � � ����
�� � ��"%) � � ��� " �
� UWCXAFop:7[XMWCDZPSu4<��cjAFUI:RCY��c_476LEuJLMW6LZO�ºJ&CY8&6L¢�JLMWA@NObBAG476LJL6&CX:7[ 4RAFCLbBf<Z]AuAGJLH
f¤c@A�AGJB?BH 8&ABC¦:<¢FopMISFZ`4R6dJLMWHWNOMIAFbBbBA¼JL6LE :7[ c@ABCºNOMIAFbBbBfQc@6 ZP:

php
4R6

TeamCalc Pro
v � :<;PAFMIbB6@NOa
AFEG4Ia�owMWSGZ>CYbB6LJL6&CX:7[�eL=FZ]S�UW:<UI6LbBfQcW��c

MySQL
8&ABC&8TA@4I=«4ISVUWCX=GMI8&:7CXAV4ISF^�J&CY?B6@4WCY8&aF^u:<;>AFMIbB6WNOaF^jUI:¤c�JLAFMI6LEFZP[\q

AGZP: 8TAWcGf¤c@A_JLMIHGeL?BSGbBAwv 2 �u?BA�47AnZ`4I:<?Ff7opS�4<��c+�Kv ± v�·VvIf<op6LE@c�JLMIHLZpeLAFZ]SZ`4WCD^ 2 ·uUI:7CX:<^rinMI6&ZO�ºJ&CY8&6L¢�8&ABC 8TA@4I=�ZPEWcGfQJL:7CXA 4IS�UIE@c@AG4IHG4ISG47A¡c@A�:Qc@SWq
bB:<M¥��k>6&¢Wc«NOCXAK4R69JL6&CD6TC]EGJL=G?G?BSG?B6&C&e&MW[DZO8T6Wc@47ABCpZ]:j=GUW:7CXAK8&ABCwJL6&CD6&CPA@c@AWq
bBf¤c@:<47ABC&c@A«AGJL6LEFZPCX=FZ]6LE@c�4WC\^j:<JLHLbB:¤cG:<^uSFbBf<MI:7^Wv>;�H@c@6¡69JLMI6!� Z¨4I=GbB:Qc@6L^
476LEK4IbBaFbBAG476L^�a²6sUWCXAFop:7CXMWCDZ¨4IaG^�f7op:7COUIE@c@AG4IHG4ISG47AVc@AKJLMWA@NObBAG476LJL6&CXaGZP:7C
4IMI6BJL6BJL6&CXaFZ]:RCD^Wv�354IS@cdJLAFMI6L¢FZ]A§;P=FZ]S§bB:Q?B:<4¥��cW47ABC¶6&C54IMI6BJL6BJL6TCYaFZ]:RCD^
JL6LE k>A�bFJL6LMW6L¢FZ]A@c¡c@A�:Qc@ZO�¦bBAG4<��kµ6L¢@csZ`4R6@cs8L�¦U@C�8TA³JLMI6B8T:7CXbBf¤c@6&E�c@A
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3�opaGbBA ½ v � ° < CXAGop:R[YM@CDZ]S¡JLAGMW6LEFZPCY��cKJLMW6LZO�ºJ&CY8&6L¢
:<tIEGJLSFMI:Q4I:R[ A@8THLbBA�8&AG?F¢G4I:7MIA�4WCD^ AWcG=@Np8&:7^r47��c ��MINpA@cGC\Z]bF��c ± 6BJ&CY8&aF^·jEG476&UWCD6&[Y8&SFZ]SF^@v
�¨CXA�4WCD^nA@c@=GNw8T:<^n4WCD^_J&CY?B6G4WCY8&aF^n:7;PAFMIbB6@NpaF^n8&AG47AFow�¦MIa@k>SG8&A@c�4769Z]¢@c@6@?B6
4<��c�E@JLAG?F?BaG?G��cj476LE < aFbB6LE«3�6&¢GUWAG^@mL4RA�4IbBaFbBA@4RAuJL6LE�A@c@aG8&6&EWc�8&A@kP�¦^
8&ABCpc@f76&CO4I¢GJL6&CPAGUW:7CY��c&v

+���� ��� � � ��. � � � )�� � �����-( / � " � � � �%"�(

± A§Z¨4I:Q?Bf<opS§476&E�UIaFbB6LE£f<op6LE@c 4IS£UIE@c@AG4IHG4ISG47A c@A£:¤c@SFbB:7M¥�¦Z]6LE@c 4R6UWCY8L4IEFA@8TH 4IHBJL6�:7[ 4I:�bB:u4ISWc²4IMI6LJL6BJL6&[\SFZ]Ss47��c²AGJL6L;>=FZ]:Q��c94R6LE < SFbB6Gq
4WC�8T6L¢�3�EFb@e&6LEG?B[\6LE³JL6LE³JLMI6Ge&=G?G?B6@cW4RAFC`bBf<Z]A�AGJLH24WCD^9CDZ`4R6LZ]:<?B[XUI:7^9:7[D4I:
bB:¦4IS@c_8&AG47AFow�¦MISFZ]Snc@f<��cjA@c@AG8&6&C cW�¦Z]:<��cn8&ABCFUI:<?F4W[���cj4I¢GJL6LEwv ± S@cj[XUWCXAZ`4WC NObBaV6&CpUWCXAFow:RCXMWCDZ`4If7^ubFJL6LMI6L¢@c�cGAV:<JLf<b@e&6LE@c«Z]E@c@6@?LCY8&=²Z`4ISVUI6LbBaV8&ABC
476sJL:<MWCX:7owH&bB:¤c@6 4R6LE9UWCY8L4IEFAG8&6L¢¡4IHBJL6LEwv

+���� ��� ��� � �%" � � ) ��� $ � ��.�" � ��� " � � ( .��%"�(�� � "�(

± 62Z]¢FZ¨4ISGbBAsJLAFMIf7ow:RC 4IS�UIE@c@AG4IHG4ISG47A :¤c@SFbBf7M¥�¦Z]SF^V8&ABC JLMI6Ge&6@?FaF^²47��cA@JL6&;P=FZ]:Q��cK476&E < SFbB6G4WC�8T6L¢s3�EFb@e&6LEG?L[D6LEwv��,8&AG4RAGow�¦MISFZ]S9NO[ c@:<47ABC]:7¢Wq
8&6W?BAjbB:¦opMIaFZ]S�4R6LEn8&AG4I=@?F?BSG?B6LE�8L�¦U@C�8T6L¢u8&ABCW6TC@AGJL6L;>=FZ]:7CD^5UWCXAG4W[ k>:QcW47ABC
=GbB:7Z]A�A@JLHd476 UWCY8L4IEFA@8TH�4IHBJL6d4<��c ��M¥NOAWcFCDZ]bF��c&v¼��:¤c@SFbBf<MI�¦Z]S�476LE
UWCY8L4IEFA@8T6L¢j4IHBJL6LE�bB:¦4WC\^5AGJL6L;>=FZ]:7CD^¶476&EjUWaGbB6&EjZPEGbFJL:7MWCX:Q?BaF;Ok>SFZ]A@c�Z`4R6
J&C�?B6G4WCY8&H³Z]¢FZ¨4ISGbBA98&AG4I=¡AGJLAB[ 4ISFZ]S94R6LE < aFbB6LEs3�6&¢GUWAG^VbB:�Z¨4IH@op6 4IS@c
:¤cG[DZPowEFZ]Sr4ISF^�UWCXAF;P=@c@:RCYAF^�8&ABC]4IS@cr:¤cGSGbBf7M¥�¦Z]S²4R6LE¡JL6W?L[ 4ISsN]CXAr4WCD^«4IMIf¤q
ow6&EGZP:<^K:<tI:<?L[YtW:7CD^²Z¨476�UWaGbB6�A@c¡8&ABC AFEG4IH�UI:QcsAGJL6G4I:Q?B:7[µq�Z]¢FbB;P��c@A bB:
4ISWc�f7MI:<E@c@AVJL6LEKJLMWA@NObBAG476LJL6&CXaWkµS@8T:�q¦bL[XAVAGJLH²4WC\^nJLMW6@4I:7MIABCXH@4ISG4I:7^n47��c
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3�opaGbBA ½ v ® °¦¹�c@SFbBf<M¥�¦ZPS²·nJL6&;P=FZ]:Q��c < SFbB6G4WCY8&6L¢ 3�EGb@e&6LEG?L[D6LE
�Kv ± vY·«v%� AFMIbBHLUWCD6&^�E@JL=G?F?BSG?F6&^rf<op:RC 4IS2UIE@c@AG4IHG4ISG47A�c@A�A@c@AF�ISG4IaGZP:7C mc@A²JLMI6Ge&=G?F?B:7CP8&ABCpc@Ar4IMI6BJL6BJL6&CXaFZ]:RCP4WC\^�AGJL6L;P=FZ]:RCD^�JL6LEsf<op6LE@craFUIS²8TAIq
47AFow�¦MIS@k>:7[ v

+���� ��� ��� � � � � � / � � � "�( � � ��/ � "�� ��
 ) ��� $
� :<bB;P=@cGC\Z]S
47��c < :Q?F4W[Y��c ± ¢GJL6LE 8&ABC�47��c£·nc@AG8&6&C cW�¦ZP:Q��c
Z`4R60U@CDq8L4IEFA@8THr4IHBJL6�AGJL6G4I:Q?B:R[OZ]SFbBA@cW4WCY8&aKJLMI6G4I:<MIABCXHG4ISG47A²N]CXA94R6LEF^��Kv ± vY·«v]�:¤c@SFbBf<MI�¦Z]S�4R6LE«U@C�8&4IEGAG8&6&¢K4IHBJL6LEKbB:�H@?FA«47A«c@f7A�4R6LEVUIaFbB6LEVNO[ c@:<47ABCTbB:
:<EG8&6@?B[XA�op=FMIS�Z¨4WCD^�UIE@c@AG4IHG4IS@4I:7^�JL6&E�JLAFMIf<op:7CB476VZ]¢FZ`4ISFbBAnUWSGbLC\6LEFM¥N][YAF^
8&ABC¨UWCXAFop:7[XMWCDZPSG^sUWCY8L4IEFAG8&aF^9JL¢G?BSF^²JL6LE�:¤c@ZO�¦bBAG4¥��k>SG8&:Wv ± 6¼ZP¢GZ¨4ISFbBA:<bB;PA@cG[X�I:RC¦H@?B:<^24WCD^�c@f7:<^2AWcGA@8T6&C cW�¦Z]:7C\^�Z`4IS@c�AFMIoOCY8&a§C\Z`476&Z]:Q?L[XUIA 476LE
6LM¥NOA@cGCDZ]bB6L¢wm]bB:<4I=9AGJLHr4IS9ZPow:<4WCY8&arf<Nw8TMWCDZ]Sr476LE¡UWCXAGop:RCYM@CDZ`4Ia9ow�¦MW[\^�c@A
A@JLABC 4R6L¢@cW47ABCP:<tI:RCYU@C�8T:<EFbBf¤c@:7^�NwcW�¦Z]:RCD^�JLMI6@NOMIAFbBbBAG4WCDZ]bB6L¢wv
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3�opaFbBA ½ v 8 °���C@AGJL6L;>=FZ]:7CD^¶476&E < SGbB6G4WCY8&6L¢�3�EFb@e&6LEG?L[D6LE�HBJB�¦^5;PAB[ c@6@cW47ABCGAGJLH4IS@cKU@C�8&4IEGAG8&arJL¢G?FS9476LE < aFbB6LE

+���� ��� �� � ��" �%" � " � ��)���� )+�'"%) � � � � ���
�
4IMI6BJL6LJL6&[\SFZ]Su4R6LEjJL:<MWCX:<op6LbBfQc@6LEj4<��cuCDZ`4R6LZ]:Q?L[XU¥��c_4R6LE < aFbB6LEnJLMIAGN&q
bBA@4R6BJL6&CX:7[D47ABC bBH@c@6�AGJLH³4R6LEF^«U@CYAFop:7CXMWC\Z`4If<^V4R6LE�Z]EFZ`4IaFbBAG476L^�bBf<Z]A AGJLH
f¤c@A ;>CY?LC�8TH£8&ABC�:7¢GopMISFZ¨476§JL:<MWC\e&=G?F?F6@c¼JL6LE JLAFMIf<op:7C�476�ZP¢GZ¨4ISFbBA¼UISWq
bLCD6LEFM¥N][XAG^¦8&ABC¥UWCXAFow:R[XMWCDZ]SF^¦UWCY8L4IEFAG8L��c�4IHBJB��c�JL6LE�JLMI6LZPAGMWbBHLZpk>SG8&: Z`4R6Wc
h@ijMI6LbBS@k>f7ABl&v

+���� ����� � ����� "�� � ��� � /
;2f7Z]A9AGJLHs4IS@cK:<J&C�?B6@NOashG¹ºJ&CY8&6&C cW��cF[YABlrJLAFMIf<op:Q4RABC]SrUWEWcGA@4IHG4ISG47A²EGJL6Gq
eL6@?BaF^�bB:�owMWaGZPS²:7CXUWCY8&aF^�;>HLMIbBAF^�:<MI�º4IaGZP:Q��cVa � 8&ABCOJLMW6GeL?FSFbB=G4<��cKJL6LE
bFJL6LMI6L¢@c�c@A JLAFMI6LEFZPCXAFZpk>6L¢@c¼JLMI6L^24IS@cd6LbB=FUIA§E@JL6&Z`4IaFMWCXtISF^�4R6LE§Z]EWq
Z`4IaFbBAG476L^@mLJLMI6B8T:7CXbBf¤c@6&E9AFE@4I=�c@AKA@cW4WCXbB:Q47�ºJ&CDZ`4R6L¢@c«HLZ]6r4769UIE@c@AG4IH²J&C\6
Z]¢@cW476LbBAK8TAFC>AGJL6G4I:Q?B:<Z]bBAG4WCY8&=wv

+���� ��� � � � ����� / � �-,�)���$

± fQ?B6L^�AGJLH¡fQc@A9Z]¢FZ¨4ISGbBAVHBJB�¦^�6 ijMI6LbBS@k>f<AF^jJL6LE9Z¨4ISFMW[X�I:Q4RAFCw8TAFC]UWCXAIq4W[ k>:<47ABC&EGJLHK4IS@c �`:QcGCY8&a 2 ·jUI:RCXA < SGbBH&ZPCXAG^ �uMWaGZPSG^V©
GNU-GPL ª UI:�k>AbFJL6LMI6L¢FZ]:¡c@A�AGJL6LEFZPCX=F�I:RC¦S 2 ·uUI:7CXA �uMIaFZ]SF^sJLMI6B8T:7CXbBf¤c@6&E 6&C�opMIaFZ`4I:<^

476LE9ZPEGZ¨4IaFbBA@4R6L^nc@A9f7ow6&EWcK4IS9UIE@c@AG4IHG4ISG47AVc@ArUWCXAIe&=FZ]6LE@c²Z`4R6¡Z]¢@c@6@?B6
476LEF^s4IS@c�=FUI:7CXA¼AFEG4Ia�4IHLZ]6§Z`4IS@c�·jNwNp?LCY8&a�HLZP6d8&ABC�Z¨4ISWc�A@c@:QJ&[DZPSGbBS
¹º?F?FS@cGCY8&arbB:Q4I=F;PMIAFZ]SK4ISF^@v
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��y�� � ���K�5���
��� � ���j�
�¨CXA94ISrUWSGbLC\6LEFM¥N][YAs4ISF^�UWCY8L4IEFAG8&aF^«JL¢@?BSF^�:<J&C�?Bf7o&kµS@8T:�476�Z]¢FZ¨4ISGbBArUISWq
bLCD6LEFM¥N][XAG^@m¦UWCXAFop:7[XMWCDZ]SF^ 8&ABC�Z]E@cW4IaFMISFZ]SF^9U@C�8&4IEGAG8&aF^sJL¢G?BSG^�©

Content
Management System (C.M.S.) ª PHP-NUKE

v ± 69Z]¢FZ`4ISFbBA�AFEG4IH²:7[\qc@ABC�NOMIAFbBbBf¤c@6£Z]:
PHP

m¦opMISFZPCXbB6BJL6&CX:7[ºe&=GZPS¼UI:<UI6&bBf¤cW��c
MySQL

8&ABC
:7[ c@ABC f¤c@A�AGJLH247A JB?Bf<6@c UISFbB6L;>CY?Bawm :7tI:Q?LC NObBfQc@A�8&ABC´;µC�?LCY8&=�Z]EFZ¨4IaGbBAG4RA
UWCXAGop:R[YM@CDZ]SF^�JL:7MWCX:<opHLbB:¤cG6LE UWCY8L4IEFA@8&��c94IHBJB��crbB:�:Q8L4I:<47AFbBf¤cG:<^�UWEWcGA@4IHFq
4IS@4I:7^ JLAGMWAGbB:<4IMI6BJL6&[�SFZ]SF^º8&ABCI:Qc@ZO�¦bB=G4<�¦Z]SF^�Z]:<?B[XU¥��c�AFZ];PAG?B6L¢F^�Z]¢@c@UI:¤q
Z]SF^

SSL
v � CYAV4R6

PHP NUKE
f7ow6&EWcVAWcGA@JB4IEFoTk>:R[TUW:Q8&=FUI:7^_JLMIH&Zpk>:Q4I:7^

JLMI6LZ]AFM¥4IaFZ]:RCD^³©
modules ª JL6&E³bFJL6LMI6L¢@c�c@A�:¤c@ZO�¦bBAG47��k>6L¢@c&m`bB:KZ]¢@c@: qZ]SwmLZ`476KZ]¢FZ¨4ISGbBA�:<tIEGJLSFMI:Q4¥��c@47AF^�4WCD^nAWcG=@Np8&:7^�JB?Ba@k>6LEF^nCXUWCY�º4WCY8L��c�8&ABC

UISFbBHLZPCY��cK6&M¥NOAWcFCDZ]bF��c&v
± 6�Z]EGNw8T:Q8&MWCXbBfQc@6�Z]¢FZ`4ISFbBA�UWCXA@k>f<4I:7C¥8TAFC@:Q?F?BS@cGCY8&H�UWCY8L4IEFAG8&H�4IHBJL6�EGJL6GqZ`4IaFMWCXtISF^2Z¨4IS@c UWCX:<E@k>E@c@Z]S

http://www.phpnuke.gr/
:¤cW�$opMISFZPCXbB6Gq

JL6&CX:7[ 4RAFC]A@JLHsUI:<8&=FUI:<^�:<?G?BS@c@HL;P��c@6LEF^uUWCY8L4IEFAG8&6L¢F^�4IHBJL6LEF^@v¦¹�c@UI:RCY8L4WCY8&=
Z`4IS²Z]E@c@f7ow:RCXA²JLAFMIAG4W[ k>:QcW47ABC]bB:7MWCY8&6&[>AGJLHsAFEG476&¢G^@°

– e-Gov.gr (http://www.e-gov.gr)

– Travelling News (http://news.travelling.gr)

– Greek Hotels Directory (http://www.top-hotels.gr)

–
< CY8L4IEFAG8&a�JL¢G?BS¼N]CXA�4R6dcGSGZ>[º4ISF^ � :7EG8&=FUIAF^Wv 2 � Z]�¦^³S�8&AG?B¢G4I:<MISUWCY8L4IEFAG8&a�JL¢G?BS�Z¨4ISWc�¹º?F?B=FUIA�;]4WCXAGNObBf¤c@S«bB:5476

PHP-NUKE
v ;2:¤q

47AFtI¢s=G?F?G��c²JLAFMIf7ow:RC]JB?BSFMI6L;>6LMW[X:<^«N]CXArJB?Ba@k>6L^«:QJ&CDop:7CXMIaFZ]:<��crJL6LE
UIMIAFZ¨4ISGM@CD6BJL6&CD6&¢Wc@47ABCPZ¨476¡c@SFZP[`©

http://www.e-lefkas.gr ª
–
ij¢@?BS§N]CXA�4IS@c :Q?F?BS@cGCY8&a�UWCXABC 4ISFZP[XA£8&ABC5476LEF^ 2 ¹º?F?BS@c@:<^¼UWCXABC 4ISG4If<^
Diaitisia.gr (http://www.diaitisia.gr)

–
< CY8L4IEFAG8&a
JL¢G?BS�N]CXA
4R6LEF^�:Q8LJLABCXUI:7E@4WCY8&6&¢G^d476LE ?n6G4W[D6&E
·�C NOAF[\6LE
©
http://epyna.kyk.sch.gr ª

–
�n?F:<8L4IMI6@cGCY8&a�f<8&UI6LZPS¼JL:<MWC\6LUWCY8&6L¢dNOCXA¼=G476&bBA¼bB:¡:RCYU@C�8Tf<^�A@c@=GNp8&:<^
(http://www.disabled.gr)

–
< CY8L4IEFAG8&anJL¢@?BS�N]CXAn476

Linux
Z¨4ISWc�¹º?F?B=FUIA

(http://www.tux.gr)

–
¹º4RAFCXMW[XA¡¹º?F?Fa@cW��c � 6WNO6G4I:<oTcW��c

(http://www.eel.org.gr)

–
< CY8L4IEFAG8&a�JL¢G?BS�AF;>CX:<MI�¦bBf¤c@S�Z¨47A�6LUI6@cW4WCXAG4IMWCY8&=�k>f<bBAG47A

(http://www.dental-
net.gr)

–
< CY8L4IEFAG8&a�JL¢G?BS�N]CXA�476LEF^ 2 ¹¦?G?BS@c@:7^�JLEGMW6LZwe&f<Z¨4I:<^

http://www.fireman.gr/)

inAFMI=G?F?BS@?BA f<op6LE@c�UISFbLCD6LEFM¥NOS@k>:7[`UWCY8L4IEFA@8T6&[´4IHBJL6TC´JL6LE³EGJL6LZ¨4ISFMW[X�I6LE@c
476LEF^�opMIaFZ`4I:7^u476LErZ]EFZ`4IaFbBAG476L^@vº¹�c@UI:RC�8&4WC�8T=2°

� �
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–
¹ºJ&[DZPSGbB6&^ < C�8&4IEGAG8&H&^ ± HLJL6L^ PHP-NUKE

q
http://phpnuke.org

–
¹º?F?B=FUIAVq

http://www.phpnuke.gr

–
¹¦EFM¥�ºJLS²q

Pan-European
q
http://www.euronuke.org

–
·jNwNp?L[XA5q

http://phpnuke-france.org, http://www.phpnuke-fr.org

– �
47AG?L[XAKq

http://phpnuke-france.org

– �
ZOJLA@cG[XAKq

http://www.phpnuke-espanol.cl

–
�`:7MIbBA@cG[XAVq

http://www.phpnuke-service.de

– �
�¦ZP[XA²q

http://rus-phpnuke.com

–
��MIAF�WCY?L[YA�q

http://www.phpnuke.org.br, http://www.nukebrasil.org

–
?j6LMRe&SGNO[XA²q

http://www.nukenorway.no

–
��fQ?FN]CD6¡q

http://www.phpnuke-belgique.org

–
�u?F?BA@c@UW[XAVq

http://www.phpnuke.nl

–
��EGNpNOAGM@[YA²q

http://www.php-nuke.hu

– ± 6LEFM¥8T[XA9q http://www.turknuke.org/

–
=�A@c@AFUI=F^nq

http://www.phpnuke-ca.com

–
;�AG?FABCDZ>[YA²q

http://www.phpnuke.com.my

– � �¦ZP[XA²q http://ru-nuke.sourceforge.net

– � Z]MIAFaG?5q http://www.phpnuke-israel.org, http://www.hebnuker.org

–
3�AF6LEFUWCY8&a¡·jMIAWeT[XAVq

http://www.yahoooh.com

35476sJLAFMI:Q?Gk>H@c&m]HBJB�¦^�=@?F?F�¦Z`4I:jZ]:�H@?BA947A
C.M.S.

mP:R[DopA@crUWCXA@J&C\Z`4<��kµ:7[
8&=GJL6&CXArJLMI6FeB?BaFbBAG47A9AFZ];>AG?F:R[XAG^�47Ar6LJL6&[XA¡A@cW4WCXbB:Q47�ºJ&[DZ`4ISG8&A@c9bB:�:QJ&CD4IEIq
op[XA9ZP:nJL6@?B¢9bLCY8&MIH opMI6@cGCY8&H�UWCX=FZ`4ISFbBAwvºinMI6L8&:7CXbBf¤cG6LE9cGA9:¤c@Z]�¦bBA@47��k>:7[
Z`476@c«hGijMI6LbBS@k>f<ABl�4769Z]EGNp8&:<8&MWCXbBf¤c@6¡Z]¢FZ`4ISFbBA�UWCXAFop:7[XMWCDZPSG^jJL:7MWCX:<op6LbBf q
c@6LEVUWCY8L4IEFA@8&��c�JLEG?G��c�:<J&CXUIf<oTk>SG8&:�4IMW6BJL6BJL6&CXaFZ]:7C\^nJL6&EVZPow:<4W[X�I6@cW47ABCTbB:
4ISWc�AFZ];>=@?B:RCYA_8&ABC@4ISWc_:7EG8&6W?L[XAuZ`4ISnowMWaGZPS�476&ETvº3�EGNp8&:Q8&M@CYbBfQc@A�SjAGZP;P=Wq
?F:RCXA9476&E¡Z]EFZ¨4IaGbBAG4R6L^�:¤cGC\Z]op¢WkµS@8T:�Z]SFbBA@cW4WCY8&=rbB:u4IMI6LJL6BJL6&CXaFZ]:7CD^KZ¨476@c
8L�¦UWCY8&A
8TAFC�4ISWc�:QNp8&AG4I=FZ`4RAFZ]S§JLMIHLZpk>:<4<��c�:<;>AGMWbB6WNp��c

Adminsecu-
re, Protector System, Sentinel

JL6&E³:¤cW4R6BJ&[X�I6LE@c�8&ABC A@cW4WCXbB:Q4<�ºJ&[X�I6&EWc
8&=@k>:�fQ�¦^«Z]aFbB:<MIA²NwcW�¦Z¨4Ia98&AG8&HFeL6&E@?BSs:¤c@f7M¥NO:7CXAwv�¹ºJ&CYJLMIHLZpk>:<47ArJLMIAGN&q
bBA@4R6BJL6&CXa@k>SG8&A@cd:Q8L4I:<47AFbBf¤cG:<^³AG?F?BA@NOf7^�Z`4R6LEF^³:Q?F?BS@cGCY8&6L¢F^�HLMI6LEF^2476LE
Z]EFZ`4IaFbBAG476L^@mP4IMI6LJL6BJL6&CXa@k>SG8&A@cs8&ABC´:<Np8&AG47AFZ`4I=@k>SG8&A@crJLMIH&Zpk>:Q4RA Z`476TCDq
ow:R[XA²8&ABC]JLMW6LZ]AFM¥4IaFZ]:7C\^9©

modules ª vinAFMI=G?F?BS@?BA§fQN]C c@:2JL:<MIABC 4If7M¥� :Q?F?BS@c@6BJL6&[�SFZ]S�476&E�:¤cW�$JLMW6LZ`4IfQk>SG8&:�S
UIE@c@AG4IH@4ISG4RArJLMI6FeL6@?BaF^«47��csAGJL6L;>=GZP:Q��cr4R6LE < SFbB6G4WC�8T6L¢³3�EFb@eL6&E@?L[D6&ETm
< SFbBAGMWopCXAG8&aF^³¹ºJ&CD4IMI6BJLaF^³8&ABC�4<��c ?n6&bLC�8&��cdinMI6&ZO�ºJB��c&v ��=FZ]S¼47��c
A@JL6G4I:<?F:7Z]bB=G4<��cr4ISF^²f7MI:<E@c@AF^KJL6LE�JLMWA@NObBAG476LJL6&CXaWkµS@8T:²Z`476&EG^ < aGbB6&EG^

� �
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3�opaFbBA ½ v 3T°j¹�c@UI:RCY8L4WCY8&f<^²:<J&C�?B6@NOf<^K8&ABC´:RC�8THWcG:<^²AGJLH³4R6�c@f76�UWCY8L4IEFAG8&H³4IHLJL6476&E < aFbB6LEr3�6&¢GUWAG^
8&ABCº4ISF^ =�6&C c@HG4ISG4I:<^³4<��c ?n6LbF��c ��A@cG[Y��c¼8&ABC � :Qk>¢FbGc@6LEdUWSGbLC\6LEFM¥NOaIqk>SG8&A@c�8&ABCwJLMI6LZ]AFMIbBH&Z`4ISG8&A@c«4IbBaFbBAG47A ©

web blocks ª 476LEFMWCDZ¨4WCY8&aF^uJLMI6GqeL6@?BaF^WmµJLMI6Ge&6@?FaF^V476LJ&C�8&��c¡JLMI6!� H@cW47��c¡8&ABC EGJLSFMI:<ZPCY��c&mµ;PHLMWbB:<^K:QJ&CY8&6&C\q
cW��cG[XAF^�bB:n4WC\^�E@JLSFMI:7ZP[X:<^u8&ABC]4IS²UISFbB6@4WCY8&arAGMWowawmpJLMI6Ge&6@?BaG^�4<��c²bB:Q?F��c
4<��c�UISFbB6G4WC�8&��c_Z]EFb@eL6&E@?L[Y��c&v���CWEGJLSFMI:<Z>[Y:7^ºJL6LEn:¤c@ZO�¦bBAG4¥��k>SG8&A@c�Z`4IS@c
UWCY8L4IEFA@8Ta�JL¢G?FS³476LE³UWaGbB6&E³JLMI6Lf<8&EF»PA@c�A@JLH�4IS@c�AWcG=@?BEFZ]S 47��c :7M¥�º4ISWq
bBA@4R6W?B6@N][���c¼8&ABCºZPE@Np8&:<8&MWCXbBf¤cGA�AGJLH 4R6 U@CY=GNOMIAFbBbBA  v ½ AG?F?B=�8&ABC¦AGJLH476LEF^�J&[ c@AG8&:7^  v  8&ABC  v �pv
± fQ?B6L^�AGt@[Y�W:7C¦c@A ZPSGbB:RCY��k>:7[�H@4WC5EGJL=FMIop:7C¶S UWEWcGA@4IHG4ISG47A�c@AdopMISFZPCXbB6GqJL6&C\S@k>:R[Fq bB:�4WC\^_8&AG4I=G?F?BS@?B:7^�4IMI6BJL6BJL6&CXaFZ]:RCD^j8&ABCLJLMI6&Z]AFMIbB6WNOf7^�q 6BJL6TCD6Gq
UIaGJL6@4I:V=G?F?F6

Content Management System
:QJ&CDk>EFbB:7[´6�UIaFbB6L^²Z`4R6@c

6BJL6&[D6sk>Ar:QNp8&AG47AFZ`4RA@k>:7[O6 ijMI6LbBS@k>f7AG^@v

��y�� � �º~�� �9|���� � � ��~_�������������������K~������

± A�Z`4RAG4WCDZ`4WCY8&=«Z`476TCDop:7[XA«AGJLHK4IS@c�:<;PAFMIbB6@NOa�4R6LE�ijMI6LbBS@k>f7A�:R[ cGAFCwCXUWCXAB[Dq4I:<MIAK:¤cWk>AFMIMIE@cW4WCY8&=wv�·nJLHr476LEF^jJ&[ c@AG8&:<^j476&E²Z]opaGbBAG4R6L^ ½ v�� �VJLMI6L8&¢GJB4I:7CH@4WCT4R69Z]¢FZ`4ISFbBA�opMISFZPCXbB6BJL6&CX:R[ 47ABCOZ]:�8&A@k>SFbB:<MWC c@a�e&=GZPS«AGJLH²4R6LEF^nEGJLAG?@q
� ;
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3�opaFbBA ½ v � �w° 3547AG4WCDZ¨4WCY8&=�Z¨476&CDop:R[YA�JLMIHLZwe&AFZ]SF^�Z`4R6@c�hGijMI6LbBS@k>f<ABl_q < :<8&f<b@qe&MWCD6L^ 6������
?FaG?B6LEF^�=G?F?B6G4I:¦Z]:¦bLCY8&MIHG4I:7MI6�8&ABCG=G?F?F6G4I:¦ZP:¦bB:QNOAG?B¢@4I:7MI6ne&A@k>bBHOv)=�A@4I=
4ISWcKUWCX=FM¥8&:7CXAr4ISG^�JLM¥�º4ISF^�;P=FZ]SF^j4ISG^uJ&CY?B6G4WCY8&aF^�:<;>AFMIbB6WNOaF^�4IfQk>SG8&:nZP:
:QJ&CDop:7CXMISFZPCXAG8&a9:7;PAFMIbB6@NOaK476sS@?B:<8L4IMI6@cGCY8&Hs47AFopEFUIMI6LbB:R[D6Om]SKJLAFMIAG8&6@?F6&¢Iq
k>SFZ]SK4<��crAFUI:RC���cTmPSrUWCXAFop:7[XMWCDZPS¡AFMIop:7[Y��c&m>6 J&[ cGA@8TAG^�:<ZO�º4I:7MWCY8L��crA@c@AWq
8&6&C cW�¦Z]:<��c&mB6&CFSG?F:<8L4IMI6@cGCY8&6&[LZ]¢@c@UI:<ZPbB6&C@8&ABCFSjUWEWcGA@4IHG4ISG47AjA@c@AF�IaG4ISFZ]SF^
Z`476sUWCXAFUW[Y8L4IEF6Ov
3�aGbB:7MIA�H@?B6&C 6&C¨EGJL=G?F?BS@?B6&C`476LE2UIaFbB6LE�U@CYA@k>f<476LE@c�NwcW�¦Z]:RCD^rop:7CXMWC\Z]bB6L¢
S@?B:<8L4IMI6@cGCY8&6L¢�4RAFowEFUIMW6LbB:7[D6&ETm`f7op6LE@c :7tI6&CY8&:7CY��k>:R[`bB:«4762UWCXAGU@[�8&4IEG628&ABC
bB:_H@?F:7^j4WCD^u?B:7C 4R6LEFM¥N][Y:7^u476LE9hGijMI6LbBS@k>f7AFl�JL6LEK4IfQk>SG8&A@c«Z]:�?B:RC 476LEFM¥N][XA
8&AG4I=�4IS�UWCX=FM¥8&:RCXA�4ISF^²JLM¥�º4ISF^¡;P=FZ]SF^K4ISF^²J&CY?F6G4WCY8&aF^s:<;PAFMIbB6@NOaF^Wv ;�:
4WCD^�JLMI6G4I=FZ]:7C\^�8&ABC&4WCD^�JLAFMIAG4ISFMIaFZ]:7C\^�Z]EFb@eL=G?F?B6LE@cj8TAWkµSGbB:7MWC c@=�Z¨4ISWcuJL: q
MIABC 4If<M¥��e&:Q?F4W[Y�¦Z]S�476&E�Z]EFZ`4IaFbBAG476L^�A@c@:7tI=FM¥4ISG47A�AGJLHV4IS@cjSG?LC�8w[YA�8&ABCL4R6
bB6LMI;]�º4WCY8&Hs4R6LEF^�:QJ&[YJL:<UW6Ov

;��
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·nJLH�4RA AGJL6G4I:Q?Bf7Z]bBAG47A�4ISF^�f<MI:7E@c@AF^³JL6LE§JLMIAGNObBAG476BJL6&CXa@k>SG8&:2N][ cG:Q47ABC
=GbB:7Z]A�A@cW4WCY?BSGJB4Ia�S�f<?F?F:RCX»PS�:7tI:7CXUWCY8&:7EFbBf¤c@6LEVJLMI6&ZO�ºJ&CY8&6L¢wmT8TA@4RAFM¥4WCDZ]bBf¤q
cW��cjopMISFZ`4¥��cuAG?G?B=u8&ABCF4ISG?B:QJ&CY8&6TC c@��cGCXA@8&��c�EGJL6LUW6LbF��c�JL6LEuk>A�:<JLfQ4IMI:¤q
JLAWc94IS@cr:<Nw8TA@4I=FZ¨47AFZ]S98TAFCµ?B:RC 476LEFM¥N][XA :¤c@H&^«JLMW6LSGNpbBfQc@6LE Z]EFZ`4IaFbBAG476&^
S@?B:<8L4IMI6@cGCY8&aF^�UWCXAG8&EWe&f<Mgc@SFZ]SF^�Z¨476LEF^�JL:7MWCDZ]Z]HG4I:7MI6LEF^�6LM¥NOA@cGCDZPbB6L¢F^�476Gq
J&C�8TaG^�AGEG4R6LUWCD6&[Y8&SFZ]SF^�4ISG^ < E@4WCY8&aF^ =�MIaG4ISF^Wv
± A¼Z]6Ge&AFMI=�6&CY8&6@c@6LbLCY8&=�JLMW6GeL?FaFbBAG47A�JL6LE¼A@cW4WCXbB:<4<�ºJ&[X�I6LE@c¼6&C �Kv ± vY·«v8&ABC�6&CnJL:<M@CD6LMWCDZPbBf¤c@6&CnJLHLMW6&CnJL6LE f7op6LE@c�Z¨4IS
UWCX=@k>:<ZPS
476&EG^ UI:¤c
:<J&CDq
4IMIfQJL6LE@cKc@As:QJ&CY?B¢FZ]6LE@c9�¥�º4WCY8&=rJLMW6GeL?FaFbBAG47A¡EGJL6LUI6LbF��c9JL6LEsA@cW4WCXbB:Q47� q
J&[Y�W6LE@c¼Z¨47A HLMWCXA�47��c�JL:7MWCD6Gow��cd476LEF^@m5bB:�AGJL6G4IfQ?B:7Z]bBA��ISG4IaFbBAG47A�8&ABC
UIAGJL=WcG:<^9N]CXA24ISWc�:<8LJLAB[XUI:<EFZ]S�4<��c2opMISFZ`4¥��c�8&ABC 4IS@c³AGt@CD6BJL6&[�SGZPS�EF;µCDq
Z`4I=FbB:¤cW��c 4I:<oTc@6@?F6@N]CY��c�c@A�JL:<M¥c@6L¢@c£ZP:�UW:<¢G4I:<MIS�bB6T[YMWATv � ¢GJLAFMItIS
JL6W?F?F��c«bLCY8&M¥��c«6&MI:7C cW��c«UWaGbF��cVbB:�AG8&HLbBAKbLCY8&MIHG4I:<MI:7^u6&CY8&6@c@6LbLCY8&f<^�UIEWq
c@AG4IH@4ISG4I:7^�Z]E@cW4I:Q?B:R[OZ`4IS@c²JL:<MIABC 4If7M¥� HLtIE@c@Z]S¡476&ErJLMI6FeB?BaFbBAG476L^@v�·jt@[Dq
�I:7C¦c@A§Z]SFbB:7CY��k>:7[¶HG4WC5Z]EFZ`4IaFbBAG47A�SG?B:Q8L4IMW6WcFC�8TaG^�UWCXAFop:7[XMWCDZ]SF^�8&ABC¶JLAWq
MIAG8&6W?B6L¢@k>SFZ]SF^«4<��c¡6TC�8T6WcG6LbLCY8L��c�4<��c �Kv ± v�·Vv m 8&AG4I=s476�JLMWH@4IEGJL6�476LEUWCYJB?F6@NOMIAF;>CY8&6L¢VZ]EFZ`4IaFbBAG476&^¶JL6&E�:QNp8&AG4RAGZ¨4I=@k>SG8&A@cn476 6���� �«© bB:<4I=�AGJLH
Z]op:Q4WCY8&6L¢F^uUWCXAGNw��cFCDZ]bB6L¢F^ ª fQ�¦^uZ]aFbB:<MIAKUI:QcVf7ow6&EWcKAGJL6LU¥�¦Z]:RCw8&AFM¥JL6L¢F^Wv
± A�Z]EFZ`4IaFbBAG47AuAFEG4I=�Z]aFbB:7MIA�UI:�?B:7CD476LEFM¥NO6L¢@c�Z`4R6KZ]¢@c@6W?B6V476&EG^@mT:<8L4IHL^:Q?BAFop[\Z`4<��c9:7tIABCYMWf<Z]:<��c&m]:7[ 4I:�?FH@Np� 4ISG^�AWcG:QJLAFM¥8&6L¢F^«E@JL6&Z`4IaFMWCXtISF^�JL6LE
JLAGMWf<op6LE@c96&CP:<47ABCXMI:7[X:7^�JL6LE¡47A9A@c@AGJB4I¢FZ]Z]6LE@c²:7[ 4I:u?BH@Np�04ISF^�A@c@:<476&CXbBHGq
4IS@4RAF^u4<��c²6LM¥NOA@cGCDZ]bF��c²8&ABCO4ISF^�:<?F?BCYJL6L¢F^�:<8LJLAB[XUI:<EFZ]SF^�47��cKopMISFZ`4¥��cTv
± SWc�[XUWCXA�Z`4WC NObBa³6&C AGJLABC 4IaFZ]:7CD^r4<��c�JL6@?BCD4¥��c�AGEFtI=@c@6@cW4RABC`Z]E@c@:7oT�¦^@m¨S4I:<oTc@6@?F6@N][XA A@c@AGJB4I¢FZ]Z]:<47ABCºbB:�AG?BbBA@4¥�¦UW:7CD^³MWEWkµbB6L¢F^ 8&ABC�S A@JLH&Z`47AFZ]S
JL6LE�ow�¦MW[X�I:7Cº476LEF^ �Kv ± v�· 4ISF^ ow�¦MIAF^�A@JLH§AFEG476L¢F^ 4ISF^�¹¦EFM¥�ºJLSF^ JLAWqMIAFbBf¤c@:RCOZ`4RAWkµ:<MI=²JL6@?B¢rbB:<Np=G?BS�© 8&ABCON]CXA9JL6@?F?F6&¢G^@m>[DZ]�¦^�4IfQ4R6&CXA ª JL6LErS:QJ&[ 4I:7EGtWS²4ISF^�Z]¢GNw8&?BC\Z]SF^uk>A9opMI:RCYAFZ¨4I:7[][DZ]�¦^�AFM¥8&:Q4If7^�UI:<8&AF:Q4W[X:<^@v
� Z]EFbBbB:<476Gowa24<��c2JL6W?LC 4¥��c�8&ABC 8&EFMW[Y�¦^¡47��c³c@f<��c�Z`4RA�8T6&C c@=�N][ cG:Q47ABC
HW?B6K8&ABC&J&CD69bLCY8&MIaV:¤cW�£;PABC c@HLbB:Qc@AVAGU@CYAF;>=WcG:7CXAF^�JB?Ba@4¥4R6LE@c�A@8THLbBA�JL:7MWCDZwq
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Z]HG4I:<MI6¡476s8&¢FMI6L^�4ISF^uJL6W?LC 4WCY8&aF^V�¥�¦aF^Wv
��EG?F6LJL6&[\SFZ]Sr4ISG^�JLAGMW6L¢FZ]AF^�:<M¥NOAFZP[XAF^�8&ABCPS¡A@c@=GJB4IEGtWSK476LEsZ]EGNp8&:Q8&M@CDq
bBf¤c@6LEVZ]EFZ`4IaFbBAG476&^�S@?B:<8L4IMI6@cGCY8&aF^uUWCXA@8TEIe&f7Mgc@SFZ]SF^�UI:Qc«bFJL6LMI:R[LcGA�?B¢FZ]:7C
HW?BA¼4RA�JLMI6GeL?BaFbBAG47A�JL6LE AWc@4WCYbB:<4<�ºJ&[X�I6LE@c�6&C��Kv ± vY·«v m56L¢G4I:�=G?F?F�¦Z`4I:AGEG4IHL^�:R[ c@ABCO8&ABC]6 ZO8T6BJLHL^�4ISF^@v
9�C�?B6LUW6LtI:7[&HLbF�¦^5c@A�UW:7[XtI:7CLbLCYA�:¤c@AG?F?BA@8&4WC�8TauJL6LMI:7[XAwm&bL[XAuJL6LMI:R[XA�Z]¢GNp8L?LCDq
Z]SF^«JL6&E³bFJL6LMI:R[µc@A³EG?B6BJL6&C�SWkµ:7[´bB:V4IS�opMIaFZ]S�¹º?B:<¢@k>:7MI6LE � 6WN]CDZPbLC�8T6L¢
� � 6WN]CDZPbLC�8T6L¢ ·_cG6&CDow476L¢ =��¦UWCY8&As8&A@kP�¦^�8TAFC>4ISsZ]E@c@:<MINpAFZP[XAr4<��c ��Mgq
NpA@cGC\Z]bF��c ± 6LJ&C�8TaG^«·uE@4R6LUWCD6T[�8TSGZPSG^«bB:j47Ar:<8LJLABCXUI:<EG4WCY8&=¡CXUIMW¢GbBAG4RATv

3�owaFbBA
�
v��G° ± :<?LC�8T6&[µA@JL6&UIfQ8L4I:7^jq	��;P:<?B6L¢FbB:¤c@6&C

± 6�Z]¢FZ`4ISFbBA²JL6&E�AWcGA@JB4I¢FoTk>SG8&:�Z¨47A¡JB?BAF[\ZPCXA¡4ISF^«JLAFMI6L¢FZ]AF^«:7M¥NOAFZP[XAG^UI:¤c�AGJL6G4I:Q?B:7[¶AGJLH 4WC\^�JLM¥�º4I:7^³:Q8TUIHLZ]:RCD^�4R6LEwm�f¤c@Ad4I:Q?LCY8&H£JLMI6!� H@c AG?@q
?F= fQc@A�UIE@c@AFbLCY8&H�JLMWH@4IEGJL62Z]¢FZ`4ISFbBAsCY8&A@c@H2c@As�¦MWCXbB=FZ]:RC m JLMI6L8&:7CXbBf¤cG6LE
c@A�AGJL6G4I:Q?Bf<ZP:7CBfQc@A�JB?BaFMI:<^�8&ABC&6@?B6B8L?BSFM¥�¦bBf¤c@6rZ]¢FZ`4ISFbBAu476K6BJL6&[\6r:7[ c@ABC
C�8TAWcGH�c@A�A@cW4I:<JL:<tIf<?Gk>:7CG4IHLZP6«Z¨4WCD^5JLAGMW6L¢FZ]:<^�HLZP6�8&ABCBZ¨4WCD^�bB:Q?F?B6@cW4WCY8&f<^
AWcG=@Np8&:7^K4<��c ��M¥NOA@cGCDZ]bF��c ± 6BJ&CY8&aF^9·uEG476LUWC\6&[Y8&SFZ]SF^Wv²·uEG4IH2UWCXAF;PAB[ c@:¤q47ABCº8&A@k>AFMI=dA@JLH£4IS@c¼J&CY?B6@4WCY8&a§:<;>AFMIbB6WNOadJL6LE�JLMIAGNObBAG476BJL6TCYa@k>SG8&:�bB:
4IS�Z]E@c@:7M¥NOAGZ>[YA24<��c�AFMIow��c³8&ABC 4<��c�EGJLAG?F?Ba@?F��c�476&E < aGbB6&E�3�6L¢FUIAF^
�uA@cG[Y��c&v

 � � � "%. �� � / $�� �%/ � �  ��� / � � � � . � /  �-,�)�� .�/ � ��� / ����� /
�%"�( � � � � � � � " ( �*� � � � � � � � )�� � ��$ �0) � � � � ����,�$ ����� �'"�( � �
� � /�$ � / � � ��$ / �%" � � ���0) .#/!� ��� � � � �0/ $ � ��� 
 ����/ � � ) . 
��
� " ������,�$ � ( �'" � � "�� ����)���$�� � � )  � " � �'/�$ � � � � ��� ��� ��" � ����,
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� � / ��( � � � � ��)�� � / � / � � � � � � � � � � � ) � .#/!�	
������:� �0 ���" �
��" �
���0$ � / ��� � / ��.#" � � $ � "�( � ��� � � � �%"�( � � � � ��. � "�(����
� /
. �� #/ � � ) . 
�� � ��� ��� ��" � ����,�$ � ��.�" ����/ � � /�$ . � ) � �0"�( � � / �
� ����� � "�( � © Z]opaFbBA � v � ª� owMWaGZPS 476LE2UISFbLCD6LEFM¥NO:7[ m¨JLMW6:9GJL6Fk>f<ZP:7CD^²N]CXA�8&AG?B¢G4I:<MIS³8&ABC´47AFop¢G4I:<MIS
:<tIEGJLSFMIfQ4ISFZ]S�4<��c�UISFbB6G4¥��c&m&4IS«UIE@c@AG4IHG4IS@4RA�:QcW476BJ&C\Z]bB6L¢VJLMI6GeL?BSFbB=@47��c
Z`4IS@c³6LM¥NOA@cW�º4WCY8&a2U@CY=FMgkµM¥�¦Z]S24<��c�EGJLSFMI:<ZPCY��c&m 4IS�bB:R[��¦ZPS�47��c³JL:Q?BAWq
4I:7CXAG8L��cKZPowf7Z]:Q��cK8&ABCO4IS@c²:¤cG[\Z]opEGZPS²4ISF^�UWCXAF;P=@c@:7CXAF^@v
± 6rZ]¢FZ`4ISFbBAVbFJL6LMI:R[wc@A«e&:Q?F4WCY��k>:7[T8&ABCwcGA²AWcGA@JB4IEFoTk>:R[&JL:7MIABC 4If<MI�
JLMI6L^6BJL6&CXAFUIaGJL6@4I:�8&AG4I:<¢@k>E@c@Z]S�JLMW6B8&¢F»P:RCTbB:<4I=�AGJLH²f<MW:<E@c@A«JL6LE�kµA�bFJL6LMI6&¢Iq
Z]:�c@AKUWCX:<tWAGoTk>:R[pZ]:�6@?BHB8L?BSFMISK4IS =�MIaG4IS«aKAG8&HLbBAV8&ABCpZ]:n6W?BHB8&?FSFMISK4IS
oT�¦MWATv
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¹¦M¥�º4ISFbBAG476@?FH@N]CD6¡JL6LEKA@JL:7Z`4I=G?B:7CwZ`4R6LEF^	�²v ± v�·Vvw4ISG^ < EG4WCY8&aF^ =�MIaG4ISF^
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< aFbB6&C ?j6LbB6L¢ �uA@cG[Y��cVq�·nJLA@cW4IaFZ]:RCD^�Z¨4ISWc �¥S9¹�c@HG4ISG47A¡¹¦M¥�º4IaFZ]:Q��c
· � · � 6  � ½ � ® 8 3 � � � � � 6 � � ?jABC

ISDN ® ® ?nABC
email

2 ��oOC q A
�

6 ?jAFC
website6 ?jABC

ISDN
3 ® ?nABC

email
2 ��oOC q U 8  2 ��oOC q

 ?jABC
ISDN 8 6 ?nABC

email
2 ��oOC q A

�  ?jAFC
website� ?jABC ;�CDZpk¨v �`MIAFbpv �  � � ?nABC

email
2 ��oOC q e �  �  2 ��opC q

½ ?jABC
ISDN

3 � ?nABC
email

2 ��oOC q N 8  2 ��oOC q
�

?jABC
ISDN

½ ½ ?nABC
email

2 ��oOC q e ½ 6 2 ��oOC q
® ?jABC

ISDN
� � 8 ?nABC

email
2 ��oOC q e � 6 ½ 2 ��oOC q

8 ?jABC
ISDN

3 ® ?nABC
email

2 ��oOC q A � � ½ ?jAFC
website3 ?jABC

ISDN
6 � 6  ?nABC

email
?jABC � q 6�� � � 2 ��oOC q

� � ?jABC
ISDN

� � ½ ?nABC
email

2 ��oOC q A ® � 2 ��oOC q
� � ?jABC

ISDN
� ½ � ½ ?nABC

email
2 ��oOC q A � 6 � ?jAFC

website� 6 ?jABC
ISDN

3 � ?nABC
email

2 ��oOC q q � � 2 ��oOC q
?j6LbBHL^ � :¤kµ¢GbGcG6LEVq�·jJLAWc@4IaGZP:7CD^�Z¨4IS@c �¥S9¹�c@HG4ISG47A¡¹¦M¥�º4IaFZ]:<��c· � · � 6  � ½ � ® 8 3 � � � � � 6 � � ?jABC

ISDN
� � � � ?nABC

email
2 ��oOC q e ® ® 2 ��opC q

6 ?jABC
DIAL UP

� 6 6 ?nABC
email

2 ��oOC q A � 6 � ?nABC
website

 ?jABC
ISDN

6 3 6 � ?nABC
email

2 ��oOC q A 6 ® ½ 2 ��opC q
� ?jABC

DIAL UP
� ½ � ?nABC

email
2 ��oOC q A � � 6 2 ��oOC q

½ ?jABC
DIAL UP

� ½ 6 ?nABC
email

2 ��oOC q e � � 6 2 ��oOC q
� ?jABC

DIAL UP 8  ?nABC
email

2 ��oOC q N 8  2 ��oOC q
® ?jABC

ISDN
� � � ?nABC

email
2 ��oOC q N � � � � 2 ��opC q

; ;
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